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SUBSURFACE CONDITIONS DATA REPORT
404 PERMIT SUPPORT
THIRD RUNWAY EMBANKMENT

INTRODUCTION

Thisdata reportpresentsa discussionof subsurfaceconditions,laboratory
testing,and relevantgeotechnicaland hydrogeologicfield testingto support the
404 Permitprocessfor theThird RunwayProject. The site is located at the
Sea-TacInternationalAirport in SeaTac,Washington(refer to Figure1, Vicinity
Map). Figure1 showsspecificareaswithin the airport vicinitywhere we have
performed explorationsfor thisstudy. Theseareasare presentedas siteand
explorationplans,Figures2 and3. Crosssectionsshowing inferredgeologic
conditionsare providedon Figures4 through6. Finally,a groundwater
elevationcontourmap for the RegionalShallowAquiferisshown on Figure7.

Thisreport providesthe data usedin engineeringanalyseswhich will be
presentedin other reports.We have organizedthisreport into severalsections.
The maintextstartswith a discussionof sitesurficialgeology and subsurface
conditions.This isfollowedby a discussionof the hydrogeologicconditionsand
testinginformationwe have obtainedfrom our explorationsto date.
AppendicesA and Bfollow the maintextandpresentresultsof our subsurface
explorationsand laboratorytesting,respectively.

PURPOSE AND SCOPE

Thisreportprovidesinformationon subsurfacesoiland groundwaterconditions
for the plannedThirdRunwaywithin the areasrepresentedby our explorations.
Thisdocumentsaddressesscope itemTask2.3, "Characterizationof Subsurface
Conditions"discussedin our proposaldatedJanuary28, 1999. Additional
informationon subsurfaceconditionswill be obtainedto supportcompletionof
design.Tasks2.1, "SubsurfaceExplorations,"and 2.2 _LaboratorySoilsTesting."
alsopartof the Januaryproposal,were completedto provide informationfor
thisreport.

GENERALIZED GEOLOGIC DESCRIPTION AND SUBSURFACE SOIL CONDITIONS

Thissectionprovidesa descriptionof the geologicand subsurfacesoil
conditionswithin the areasshownon Figures2 and3 basedon our recent
explorationsat the siteand explorationsby others. Previousstudiesinto the
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local geologic conditions at the Third Runway have been accomplished by AGI

Technologies (AGI, 1998 and 1996) and CivilTech (1997).

Generalized Geologic Conditions

The site is located on the Des Moines Drift Plain in the Puget Sound Lowland.

Glacial soilshave been deposited and extensively reworked by glacial episodes.

the most recent being the Vashon glaciation. This section presents the geologic

conditions within the study areas shown on Figures2 and 3.

In summary, the following geologic units have been identified at the Third

Runway project site:

• Fill (loose to medium dense, locally dense, variably graded, silt, sand, and

gravel);

• Alluvium (primadly soft to stiff peat and silt;and very loose to medium

dense, fine to medium sand);

• Recessional Outwash (pdmadly medium dense to dense, silty, sand and

gravel, and/or medium stiff to hard, sandy silt and/or sandy clay);

• Glacial Till (dense to very dense, silty sand and gravel);

• Advance Outwash (dense to very dense, non-silty to silty sand and gravel);

and,

• Lawton Clay (very stiff to hard silt and clay).

The area immediately adjacent to the western side of the existing runway

embankment has been mapped asglacial till. This has been reported to occur

asa band of material paralleling the existing runway (AGI, 1996). Our

explorations adjacent to the existing runway embankment suggest that

recessional outwash deposits are the predominant surficial material with glacial

till typically at a relatively shallow depth. The glacial till appears to outcrop in
small areas within recessional outwash.

Subsurface Conditions

Subsurface soil conditions interpreted from materials encountered in

explorations at the site and soil properties inferred from laboratory tests formed

the basis for the information contained within this report. Variations between

explorations are pronounced due to the variability in gradation, moisture
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content,anddensity/consistencyof soilsat the site. The natureand extent of
thesevariationsmay not becomeevident until construction, if variations
becomeevident,it will be necessaryto re-evaluateour interpretation of the soil
conditionsat the site,as well as any recommendationsbasedon those

interpretations.

Subsurfaceconditionsin the north area shownon Figure2, generally'consistsof

a glacialsequence(recessionaloutwashsandsover glacialtill over silty,advance
outwash),andin Iow4yingareas,an alluvialsequenceover glacialmaterials
(alluvialsilt,sand,and peat over glacialfill). Subsurfaceconditionsencountered
on the west sidewere very similar. Figures4 through 6 providegeneralized

geologiccrosssectionsthrough the north end and west sideof the proposed
embankment. Eachareahas two associatedsections,one crosssection taken

perpendicularto the wall/embankment, andone profilealong the alignment of
the proposedretainingwall. Detailed descriptionsof the materialswe
encounteredare providedbelow.

The followingdescriptionshave beenseparatedinto categoriesentitled"Shallow
Soils"and "Deeper Soils."

• Shallowsoilsare thosethat would be encounteredduringconstruction
excavationsinto surficialsoilsfor basepreparationspurposes.

• Deeper soilsare consideredthe denseto very denseor hard,glacially
overriddensoils.

Thelatterare materialsthat will providefoundationsupportfor the embankment
fillandretainingwall sectionswithout needfor modification.

Shallow Soils

Topsoil. Thissoilwasnot consistentlyencounteredin our explorations.
Typically,thissoilconsistsof a loose mixtureof siltandsandwith rootsand
otherorganicmaterial. Topsoilis generally1/2 to 1 foot thickwhere
encountered. Many of the surficialsoilsat the siteappear to be glacialsoilsat
differentstagesof weathering.Thisisfurther discussedin the Recessional
Outwash andGlacial Till sectionsbelow.

Fill Soils. Fillsoilswere encounteredinboth the northand weststudyareas,
typicallyassociatedwith accessroads,pavedstreets,or generalgrading
activities.Fill isgenerallyabsentin the low-lyingportionsof the site,adjacentto
wetlands. Fillsoilsare generallylooseto medium dense,variablemixtureof silt,
sand,and gravel.The densityandgranularnatureof the fillmaterialsresembles
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the recessional outwash deposits and the fill is sometimes difficult to distinguish

from the outwash.

North of the runway safety area, fill thickness is generally up to about 8 feet and

is primarily associated with roads and grading for residential development _reTer

to Figure 1). Fill was also encountered in some of the 1999 test pits (i.e., HC99-
TP10 to HC99-TP21) performed on the western side of the north safe_' area.

This material was up to 3 feet in thickness and contained brick fragments,

concrete pieces, wood, and other miscellaneous debris.

Within the west study area, fill was encountered near the existing runway

embankment in the area of the Hart Crowser 1998 and 1999 test pits (i.e.,

HC98-'rP1 to HC98-TP12 and HC99-'I'P1 to HC99-TP21 ).

Alluvial Deposits. These soils occur in the low-lying areas and generally consist

of soft/loose, moist to wet, intedayered silt, sand, and peat or, in places, a single

peat layer. The north study area contains a thick layer of very soft, highly

compressible peat, generally less than about 1.5feet thick (CivilTech, 1997).

However, other locations in the north study area contain thick sequences of

very soft to soft peat, silt, and clay with layers of loose to medium dense, fine

sand (e.g., CT97-B1, contained the soils described, throughout the 46..=,-foot

depth of the exploration). Peat also occurs as interbedded layers within very
soft to medium stiff silt and very loose, slightly silty to silty sand. These silt and

sand layers range up to about 6 feet thick. Standard penetration test (SPT) blow

counts within the peat layers in the west study area borings, HC99-B37 and

HC99-B38, indicates these soils range up to a relatively stiff condition.

Recessional Outwash. This material is generally medium dense to dense,

slightlysilty to silty, slightly gravelly to gravelly sand. Recessional outwash

overlies the glacial till, or advance outwash where the glacial till has been

eroded. Thickness of the recessionaldeposits varies over the site, but is generally

lessthan 20 feet. Localized areas have thicker deposits of recessional outwash,

such as in the west study area near AT94b-B4. The recessional deposits are

generally absent where alluvial materials are located and dense to very dense

glacial till or advance outwash sand and gravel underlies the alluvium.

Where recessional soils are located at the ground surface, the soil is in a

weathered condition, typically more loose and higher in moisture content. These

loose materials become medium dense at relatively shallow depths, typically less

than about 10 feet. This layer may become colluvium where deposits are on

sufficiently sloping ground. Gradation of the recessional outwash varies both

vertically and laterally throughout the layer as shown in the relevant grain size
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curves of Appendix B (e.g., HC99-B40, S-4, HC98-TP4, 54; and HC98-TP10,
S-4).

In the north study area, layers of soft to hard, sandy silt to silt were encountered

interbedded with the sand and gravel layers of the recessional ou_ash deposits.

The profile along the north wall (refer to Figure 6) illustrates the interbedding of

this soil unit above the glacial till layer. This soil typically has a consistency of

medium stiff to hard, but becomes soft near the surface. The soil is of low

plasticity, generally with a plasticity index less than about 16. This material has

some frictional strength due to its low plasticity and sand content as shown from

the laboratow testing. In addition, this soil is of significantly lower permeability

than the surrounding recessional soils.

Deeper Soils

Glacial Till. The till softs compdse the predominant Slacially overridden soil unit

underlying the surficial materials discussed above. This material is generally

dense to very dense, slightly gravelly to gravelly, silty to very silty sand. The

gradation of the till soils varies both vertically and laterally (e.g., HC99-B32, ._J,;

HC99-B35, 54; HC99-38, 54; and HC98-'rP6, S-6).

in general, glacial till differs from the overlying recessional softs by having a

higher silt content and much higher density. The top of the glacial soils is

generally Within 10 to 20 feet of the ground surface at the north end and west

side. Some weathering was noted near the surface of the glacial tiff soils in

explorations for both study areas.

Advance Outwash Sand. This material is generally dense to very dense, slightly
silty, slightly gravelly to gravelly sand. in general, the advance outwash can be

distinguished from the glacial till by lower silt content. Representative gradation

curves would typically resemble those for samples HC99-B31, 5-5; HC98-TP4,

5-4; and HC98-TPT, 5-8. However, observations at the site suggest that some

areas of advance outwash are silty, which adds complexity to interpretation.

Lawton Silt/Pre-Vashon Deposits. The hard silt soils interpreted to be part of
these geologic units in previous studies were not encountered in our

explorations, but would likely be encountered at greater depths. These hard silt

soilsmay be laminated or contain planes of separation (partings). Furthermore,

these silt deposits are typically reported to be relatively plastic and are often

slickensided (i.e., showing evidence of previous failure planes).
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Study Area Generalized Hydrogeologic Regime

Within the Miller Creek drainage, the Advance Outwash appears to be thicker

to the north and to the east of the creek drainage, beneath the airport (AGI,

1998). The Advance Outwash, alsoknown as the Shallow Regional Aquifer,

dischargesto Miller and Des Moines Creeks, and via underflow to Puget Sound
and the Green River valley (AGI, 1996).

Hydrogeologic Conditions

Groundwater elevation data were collected and slug testing performed to obtain

data for estimating hydraulic conductivity values. These data and analyses are

discussedbelow. The slug testing was performed in several areas of the drainage

basin adjacent to Miller Creek, and water level measurements were collected

within the drainage basin near Miller Creek, and on the flanks of the drainage

basin beneath the existing airport embankmenL Water levels vary' over time, as

indicated in Table 1.

Artesian conditions were encountered east of the north safety area. initially, our

exploration HC99-B43 encountered artesian pressure at 24.5 feet in depth. The

water flowed freely from the well. Later, we advanced exploration HC99-B43A

in the same area to install an observation well with a pressure gage to measure

the excess head. HC99-B43A encountered the artesian pressure condition at a

depth of 29 feel The pressure gage was installed and read lessthan 5 psi.

Artesian conditions were also encountered in exploration AT97-B41, located

near HC99-B43 but no pressure measurements are reported.

Artesian pressures are likely sustained by recharge occurring in higher elevation

areas of the existing airport area to the south. However, continuity of the

advance outwash soilsand extent of such conditions will need to be further

assessed.

Hydraulic Conductivity Testinq

A pumping test was originally planned for HC-B33. However, the well yield was

inadequate because of lower permeability soils,making a pumping test

impractical based on the well's low flow-rate. Therefore, slug tests were

performed on a larger number of wells.

Slug testing was performed on wells within the study areas shown on Figures 8

and 2. Slug tests were performed on six wells in the area northwest of the airport

(HC99-B31 through HC99-B36, shown on Figure 2), and on four wells to the
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west of the airport (HC99-B37 through HC99-B40, shown on Figure 3).

Hydraulic conductivity values are summarized in Table 2. Test results are

grouped by material type observed within the screened interval and by area. In
the northwest study area (Figure 2), the geometric mean hydraulic conductivit_

for gravelly coarse sandswas 6.5 x 10 .3cm/sec. For silty sands in this area, the

geometric mean was 1.8 x 104 cm/sec. In the western study area (Figure 3), the
wells were screened in silty sands, and the geometric mean hydraulic

conductivity was 1.1 x 104 cm/sec.

Groundwater Flow MaL)L)ino

Groundwater levels were measured in eighteen wells. Groundwater elevations

are contoured on Figure 7 for the Shallow Regional Aquifer, illustrating

groundwater flow directions.

Groundwater flow is generally toward Miller Creek from the higher ground of

the airport. It appears that significant recharge occurs on the higher ground of

the airport, and that water moves down into the Shallow Regional Aquifer, and

dischargesto the creek drainage. At greater depths in and near the Miller Creek

drainage basin, there is an upward hydraulic gradient, indicating the

groundwater flow is discharging to the creek drainage basin.

There are limited indications of downward gradients beneath the plateau formed

by the airport. This pattern is consistent with the implied occurrence of

significant recharge beneath the existing airport. Based on the stratified nature

of the subsurface soils, perched zones can occur above the main water table. In

turn, the water table may not always be cleady defined due to the presence of

perching layers and the transition occurring from vertical to horizontal

groundwater flow.
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Hart Crowser completed this work in general accordance with our proposal

dated lanuary, 28, 1999. This report is for the exclusive use of HN_B, the Port of
Seattle, and their design consultants for specific application to the Third Runwa_

project and site. We completed this study in accordance with generalk

accepted 8eotechnical/hydrogeologic practices for the nature and conditions of

the work completed in the same or similar localities, at the time the work was

performed. We make no other warranty, express or implied.

Sincerely,

HART CROWSER,INC.

JAMESR. BEAVER,E.I.T. MICHAEL I. BAILEY,P.E.

Senior Staff Geotechnical Engineer Project Manager
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Table 2 - Summary of Hydraulic Conductivity Estimates

Hydraulic

Location SoilTypesin Screeninterval ConductiviW
in cm/sec

NorthwestArea
GravellyCoarseSands

HC-B31 Dense,gravelly,fineto coarseSAND 1.0 x 10":

HC-B32 Looseto dense,slightlysilty to silty,medium to coarseSAND 3.7 x 10j

HC-B34 Medium dense to dense,very siltySAND to very gravelly,coarse SAND 7.5 x 10"_
Geometric Mean: 6.5 x 10.5

SilWSands

HC-B33 Very dense,slightlygravelly,very sandySILTto very siltySAND 2.0 x 10_

HC-B35 Dense to very dense,slightly 8ravelly,very silty SAND 3.0 x 104

HC-B36 Medium dense,very siltySAND 9.5 x 10"s
Geometric Mean: 1.8 x 10"

West Area
SiltySands

HC-B37 Dense,very silty,fineto mediumSAND, and sandysillyPEAT 9.5 x 10"s

HC-B38 Soft,slightlysandySILT,andvery dense, sliEhtlygravellyto gravelly,siltySAND 7.0 x 10"s

HC-B39 Medium dense to verydense, slightly8ravelly,silty,fine SAND 1.5 x 10_
HC-B40 Mediumdense to verydense,slightlygravelly,siltySAND 1.3 x 10"

Geometric Mean: 1.1 x I0 _

497806\Table 1.doc
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APPENDIX A

FIELD EXPLORATIONS METHODS AND ANALYSIS

This appendix documents the processes Hart Crowser used in determining the

nature of the soils underlying the project site addressed by this report. The

discussion includes information on the following subjects:

• Explorations and Their Location;

• The Use of Auger Borings;

• Standard Penetration Test (SPT)Procedures;

• Use of Shelby Tubes;

• Excavation of Test Pits;

• Hydraulic Conductivity Testing (SlugTesting); and
• Water Level Measurement.

Explorations and Their Location

Subsurface explorations for this project include the following:

• Borings

HC99-B31 through HC99-B41, HC99-B43, HC99-B43A, HC99-B45,

HC99-B46, HC99-B47, and HC99-B47A

• "rest Pits

HC98-TP1 through HC98-TP12; and

HC99-TP1 through HC99-TP21.

The exploration logs within this appendix show our interpretation of the drilling

(or excavation), sampling, and testing data. They indicate the depth where the

soilschange. Note that the change may be gradual, in the field, we classified the

samples taken from the explorations according to the methods presented on

Figure A-1 - Key to Exploration Logs. This figure also provides a legend

explaining the symbols and abbreviations used in the logs.

Location of Explorations. Figures2 and 3 show the location of explorations. In

the field, borings were originally located by hand taping or pacing from existing
physical features. The ground surface elevations at these locations were

interpreted from the aerial survey topography shown on the figures. The method

used determines the accuracy of the location and elevation of the explorations.
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The Use of Auger Borings

With depths ranging from 15.8 to 45.9 feet below the ground sun:ace, fourteen

hollow-stem auger borings, designated HC99-B31 through HC99-B41,

HC99-B43, HC99-B43A, HC99-B45, HC99-B46, HC99-1347, and HC99-B47A
were ddlled from February 8 through 22, 1999, and April 19-20, 1999. The

borings used a 3-3/8-inch inside diameter hoUow-stem auger and were advanced
with a truck-mounted drill rig subcontracted by Hart Crowser. The drilling was

continuously observed by an engineering geologist from Hart Crowser. Detailed

field logs were prepared of each boring. Using the Standard Penetration Test

(SPT), we obtained samples at 2-1/2-to 5-foot-clepth intervals.

The borings logs are presented on Figures A-2 through A-17 at the end of this

appendix.

Standard Penetration Test (SPT) Procedures

This test is an approximate measure of soil density and consistency. To be uset:ul,
the results must be used with engineering judgment in conjunction with other

tests.The SPT (as described in ASTM D 1587) was used to obtain disturbed

samples.This test employs a standard 2-inch outside diameter split-spoon

sampler. Using a 140-pound hammer, free-falling 30 inches, the sampler is driven
into the soil for 18 inches. The number of blows required to drive the sampler

the I_st 12 inches only is the Standard Penetration Resistance. This resistance, or

blow count, measures the relative density of granular soils and the consistency
of cohesive soils.The blow counts are plotted on the boring logs at their

respective sample depths.

Soil samples are recovered from the split-barrel sampler, field classified, and

placed into water tight jars. They are then taken to Hart Crowser's laboratory for

further testing.

Several instancesof "heave" are noted on boring logs. Heave is a phenomenon

that occurs typically within a sand soil instigated by seepage pressure at the

bottom of the auger (i.e., water within the augers is at a lower elevation than the

groundwater level surrounding the boring). A sufficient difference in water

levels will cause the sandy soils to be thrust upward into augers, thereby

disturbing the soil formation. Therefore, the corresponding SPT N-values do not

accurately indicate density. Heave is typically controlled by sustaining the water

level within the augers at or near the surrounding groundwater level, or

alternatively using drilling muds. Neither of these methods were readily

available to the drilling program at the site, drilling mud could not be used under

the terms of the wetland permit.
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In the Event of Hard Drivin,q

Occasionally very dense materials preclude driving the total 18-inch sample.

When this happens, the penetration resistance is entered on logs as follows:

Penetration less than six inches. The log indicates the total number of blows

over the number of inches of penetration.

Penetration greater than six inches. The blow count noted on the log is the
sum of the total number of blows completed after the first 6 inches of

penetration. This sum is expressed over the number of inches driven that exceed
the first 6 inches. The number of blows needed to drive the first 6 inches are not

reported. For example, a blow count series of 12 blows for 6 inches, 30 blows
for 6 inches, and 50 (the maximum number of blows counted within a 6-inch

increment for SPT) for 3 inches would be recorded as 80/9.

Use of Shelby Tubes

To obtain a relatively undisturbed sample for dassification and testing in fine-

grain soils, a 3-inch-diameter thin-waUed steel (Shelby) tube sampler was pushed

hydraulically below the auger. This was performed for HC99-B47 and HC99-

B47A to obtain to samples from 12.5 to 15 feet (C;reg, confirmed). The tubes

were sealed in the field and taken to our laboratory for extrusion and

classification. These samples were taken for consolidation and direct shear

testing.

Excavation of Test Pits

Twelve and twenty-one test pits, designated HC98TP-1 through HC98-TP12; and

HC99:I'PI through HC99-TP21, respectively, were excavated across the site

with a tractor-mounted backhoe subcontracted by our firm. The '98 test pits

were excavated on July 30, 1998. The "99 test pits were excavated on February

16, 1999, and April 7-12, 1999. The sides of these excavated pits offer direct

observation of the subgrade soils.The test pits were located by and excavated

under the direction of an engineering geologist from Hart Crowser. The

geologist observed the soil exposed in the test pits and reported the findings on

a field Io8. Our geologist took representative samples of soil types for testing at

Hart Crowser's laboratory. He noted groundwater levels or seepage during

excavation. The density/consistency of the soils(as presented parenthetically on
the test pit logs to indicate their having been estimated) is based on visual

observation only as disturbed soils cannot be measured for in-place density in
the laboratory.

Hart Cr_e_J_r PageA-3
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The test pit logs are presented on Figures A-1B through A-34.

Hydraufic Conductivity Testing (Slug Testing)

Hydraulic conductivity testing was performed using the slug test method, in this
method the water level (hydraulic head) in the well is rapidly raised or lowered,

and the rate at which it returns to its initial state is used to calculate hydraulic

conductivity for the formation surrounding the weliscreen. Data were collected

using an Aquistar data logger in conjunction with a Instrumentation Northwest

PSI9000 pressure transducer. Tests were conducted as follows:

• A transducer was set in the well and allowed to equilibrate with ambient

conditions, and background water level data were collected.

• One or two slug rods (solid PVC rods) were rapidly introduced into the well

(causing a near-instantaneous rise in water level), to initiate a falling head
test. Water level data were collected in logarithmically increasing time

increments using the data logger and transducer. For wells where depth to

water was small, a falling head test was not attempted.

• Water level in the well was allowed to re-equilibrate.

• The slug rod or rods were rapidly pulled from the well (causing a near-

instantaneous drop in water level) to initiate a rising head test. Water level

data were collected in logarithmically increasing time increments using the

data logger and transducer.

• Most of the wells responded reasonably quickly, and therefore multiple slug

tests were performed for most wells.

Data were pre-processed as described in Butler (1998), and hydraulic

conductivity values were estimated using the method of Bouwer and Rice

(1976) for unconfined aquifers. The estimated values are summarized in Table 1.

Hart Crowser PageA-4
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Water Level Measurement

Water levels were measured using a Solinst water level probe, graduated in

0.01-foot increments. Depth to water was measured below the top of casing,

and recorded to the nearest hundredth of a fool Depth to water was converted

to groundwater elevation using survey information for the top of casing in the

wells. Depth to water data and groundwamr elevations are summarized in
Table 2.

497806\2nd404(rpt).doc
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Key to Exploration Logs
Sample Description
ClaSs;ficOtion of SOilS ;r tl'lis reDo-t is base_ on visuoJ fietc o_c toboratc'y ooservct_Ot_s wnic'_ _r.cl,aoe cens_ty/co'_slste_:.,.

moisture COP.O;tiOr:. Orain SiZe. or_c Dics:icity estimates cn: snoulc no: oe co_s:ruec to lrn=ly fie'c P.O" .=:Orc:cr_. tesCr'_
untess Drese'lte_ nereim Visuct-mo_ucl classlficotior_ metrtoes cf ASTI_ ._ 24_5 were use: os O" iae.'ttiflcctJc- g.JtCe

Soit Oescriotions consist of the fottowing:

Density/consistency. moistu,e, color, minor conStit.ueP.ts. MAJOR CONST]TUENT. aaCi:iora_ re'_ar,cs

Density/Consistency
3o;I Density/consistency in borings is relates crimcriiy to tt_e S_andaro Penetrot;ar ;_es+stcnce+
._Oh Oe_sity/co'lsistency in test bits is estimatec Oasec on visual observotion one Is oresentec borentnetcolly c- :'e test _: : ides

_;tonoerc Stonaorc ADCrO]cirr_¢_1_ :
SAND or GRAVE-. Pene:rat_on SILT or CLAY Paine:ration Sne:_ i

Resistance (N) Relistcnce (N) 5tre_'c:t_ :
Density i_ Blows/F'oot Consistency _ Blows/Foot in TS"

Very _oose 0 - '= Very soft 0 - 2 <C12- _

Loose 4 - 10 Soft 2 - 4 0.:25- C.25

Meaium Oense 10 - 30 Mec_ium Stiff 4 - B 0.25 - 0,5

Dense ;30 - 50 Stiff 8 - 15 0.5 - 1,0

Very Dense >50 Very stiff 15 - 30 %0 - 2._

H are >30 >2 0

Moisture Minor Constituents Est,mot,op,,=,_,°¢,

' Dry Little perceptible mois_.ure Not ioentifle¢l in cescri_tio_ 0- 5

Damp Some oerceotiOle moisture, probably Oetow ogtimum Slightly (clayey. silty, eta.) 5 - 12

Moist Probaoly near oDtimum moisture conter.t Ciayey. silty, sonay, gravelly 12 - 30

Wet MuC_ Derceotibts moisture, proOoDly adore obtimum Very (clayey. silty, etc.) .30 - 50

Legends Test Symbols

Sampling Test Symbols NS No Sneer_
BORING SAMF=LES SS Stigh; Sheen

Soii: Spoon MS Moaercte Sheen
HS Heavy Stteen

Seetoy Tuae TC_ Trioxiol Consolicotea Droinec

[]_ Cutt_na_s O'J Unconfinec Com_ressio_

Core Run DS Direct Shear

No Sam¢te Recovery K Per'Ytecbility

P Tube Pusne¢. Not Driven _= Pocwet _enetrometer
Approximate Compressive Strencjtt_ in TSF

TEST mlT SAMPLES TV Torvone

:_ Grab (Jar) ApDroximcte S_ear Strength in TS;"

_] Be8 CBR Colifornic Rearing Ratio
M_ Moisture Density Relationship

r_ Shelby Tube AL Atterberg Limits

! - !, , Water Content in Percent

I Groundwater Observations I i -- L,._..,_t

Noiur_f

__ PIOI Lit L_it

Surface Seat _!D Pf_otoionizction Detector t_eooing

CA Chemico_ AnalysisGroundwater Lave' on Dace DT It, Situ Density Tes;
(ATe) At Time of Drihing

i Ooservatio_ Well T;p or SiotteO Section

 rouoo.aerSO,DO. /dCtt3tOWR_! (Test _its)
-I

J-3528-20 7/_

Figure A-1
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!

__ 1. Refer to Figure A-1 for exQlonotion of Oescrip;ions
omcl symoo,s. _r_o I_

_ 2. soil Oescriptions onO stratum lines ore interpretiveon0 octuo: ononoes may De oraOuoL
_.. _ .3. Grounowo_er tevel, if ;nOicoteO," is o: time of or;lling J'4978"08 2/98

,@_ (ATD_ o" for ,_¢¢e soec_fieo. Leve_ _oy vary w,tn time. Figure A-2
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Boring Log HC99-B32
N 10,833.20, E 21,885.35

S-AN_AR_ _ =_'fx_--RAT:C_ _A-=
RESIS-ANCE TE-_--_

Soil Des:riDdons Deo"_ S_molein Feet • B,ows De" ,oo:
Grounc SuHace Elevotio"_in Feet: 26_.19 -" = '* 2: ---" t::

Ve-y sol:, moist, OcrK Brown _EAT. _ _- ,e''"

" _.. s-_ .,, ' '*

- i! li
Very loose, moist to wet. groy. silty. $-3 [_ I :;me0_om,o:corseS,N:. " : liif!

" i l
Very dense, moist to wet. groy. sligt_tty -1,: $--_ _I0-OS

"_- 2c°°rsegr°velly'sligbUy silty to silty,mecliUmfeetofSAND'neove. to "" i
-2{

Bot;om c f Boring ct 21._. Fee:.
Complete= 2/15/99.

25

L

E
F =

45

_50

L_ f6o 2 _0ID

• Woler Cor_tent m Percent

am
i 1. Refer to Fioure A-1 for exolonction of

cescriptlo_s F_
on¢ SymOOIS.

, 2.so_,o.o,_ct;o,_o_ .,,cram,i°.,o,. i,_.,Or.,;,e /_UT/I.XOI_
onc octucl c,onges racy be graOuc!.

_ 3. GrounOwoter level. ;f iP.d;cozeO, is Ot time of OriJUn9 J-4i)78-O8 2/1_
(ATD) o, for cote specifieci. Leve' racy vcry with time. F|ilure A-3
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Boring Log Hcgg-B33
N 10,805.28, E 21,797.16

STANDARD PENZTRA-I3"X _-k_
RES STAKC- --"_TS

Soil DescKOIEons De_l_ r Somoie • Blows :¢', Fo::

Ground Sul_oc£ Elevo _,i0_ iP Fee:: 252.7.5 in Fee: =. II _ 2 c _" 2: r_: 1CC

_ o G-, _; i!i ,:I°'°_
: It1 _ ,

i _ .i!,,-_N!' ICI,!i._!"'_:

Dense, we', gray, s,ig,',:ly s:lty, s!igntiy 5-3
grovehy, meaiu_, to coarse SAND,

15 S-4 -GS

._2° s-5 _ ::_

Ve-y cleP, se, weT., gray, siigntly 9revelty, -'25

t-_ silty SAND. S-6 _
2 feet of heave.

_o --
_. S-7i

8Ot:Or'_ of Borirg c: 3':. "_ Fee:.
Complete¢l 2/15/99.

--35

i,°
L

--45

-as_

r-

--'60 2 5 _0 _O IOO
• Water Content in Percent

i ml
1. Refer to Fioure A-1 for explonotion of Oescriotions J_J

_ and symboJs.

2. soi,oe,o,i=io_,on_,:r=om ,neeore.',terc,ret;ve __= onci Cc_uOI changes may De 9raauol.
_, _ 3. Grounclwoter level, if inOicotecl, is Ot t,me of clriilincj J-4978-Oe 21gl)

=_ (ATD) Or for oats specifiea. Level may vary with time.

;. Figure A-4
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s,liI
very Silty SAND.

Very Oense, weL, gray, sandy GRAVEL 25 S-6

to groveity, coarse SAND. p

L 'r-4 feet of heave, _ "30 s-7 50/4
Bo:to"nof Bo'incat 30.8 Fee:.
Comale:ed2/12/99.

-35

!:

4o ! i ! . I;i

I!l ,I:t!lrl

50 _G 2c oo
m

Water Contenl m Perce"lt

1. Refer tc Figure A-1 for exD:cnation of oescriD%lons

i one symbols.
T, 2. Soil eescriDLions ant stratuen lines cre interDretive _J_Ob_J_

_ anc actuaJ ¢ncngee may _e grocucL

_. _ 3. Grounowcter level, ;f ;naicatec, is ct t;me of Ori_t;n_ J-4978-OB 2/9_- (ATD) or for Oo'.e s!_ecifiec. Level may vary wit_ Ume.m

;. Figure A-5
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Boring Log HC99-B35
N 11,188.88, E 21,481.49

STANDAR_ =ENd'S'RAT:C\ _A-=

So: Descriptions Deotr _°_s =er Foo'.
Grounc Surfoce E,evct,on ;. Fee:: 292.5E in ='ee:

Drown, so_oy GRAV-'L. __ _" ' : t ', : i :Dense, we:, groy to orown, sligntty Silty, $-; : • • _; _

groveliy SA_. _ . ],
;i};
trt I

Stif', oomp, groy, sl;_:htiy soncy CLAY. S-2 t I; ; _-A_.

Dense to very oense, mois: to we',, groy, S-3

S-4 _-C,S

S-5 50/6
Bottom of Boring o; 23.5 Feet.
Completec 2/E/9_.

L
-30

_5

4O

L

-45

5C

55

= • Wore, Cof_tent in Percent

i l"ll

i 1. Refer to Figure A-1 for exD}ono_io_of Oescr_Dtioms
_" 2. Soil oescrip:io.'ts o,I¢1 strotum lines ore interlprstive UmLlDtlqf=_OLIImml_m_

=rlma_ I l_lt1,11Rl'._.If[

r_end symr,ol_;.

_ onO octuoJ cnonges moy Oe groOuoL
3. GrounOwoterleve,, if intlicotecl, is ot time of drilling

"__ (ATD) or for oote soecifie¢. Leve, moyvor_with t;me J"4_78-06 2/00
_ Figure A-6
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Boring Log HCg9-B37
N 11,020.06, E 18,013.81

Soil Descriptions I'1 :ESISTAh;C- -'- =- ="De=t'_ -- -

;n Fee: ATD_'! $cmD:e • 6lOWSIDe"FOe',

GrouseSumacsEtevatio__. Fee!: 23_..5=. 2 _C 2: 5: _C._

° i
(Loose) tc -ne¢,um oense, we:, COrK !i;
Drow.".,SliCfltrygroveity, very silty G-I _ _" :'_" '* , ]

$-: ,; ;

Dense, wet, groy, silty, fine to medium 5 ¢." , _e_
SAND. .. 5-2 _ ' i;I - 3S

! il,
Very stiff, moist, Oor,c Drown to groy, 10 " J= _ _ !

-- 15 b.t ;osVery stiff, moist, groy, slightly ¢.:rovelly, S-a
very sonOy SILT,

F

"20 s-5. 50/3
very oense, moist, groy, siicJht,y _.
grovehy, very silty SAND.

--25 s-6
8ottom of Boring ot 25.4 Feet. r 50/5
CompieteO 2/22/99.

--35

E
--40

r

k
-6o

_< Woter Conle_t in Per',.'ent

i 1, Refer to Ficure A--1 for explonollon of ¢Jescri_tionsT, omcl symDol$.
2. Soil oescriDtions on¢l StrOtum lines ors interpretive _IU__

a,=_ OnCiOC:.uOtcnonc_esmoy De groO_ao.
3. Grounowoter level, if inOi¢ote¢, is a: ti'_e of ¢lril;ing J-4978-08 21¢9- (ATD) or for Oote speclfiec. Level moy vory with time.

_. Figure A-8

AR 042562



Boring Log Hcgg-B38
N lO,81g.3g, E 18,011.gg

STANDARD =ENET.RATIO_, -_.9

R-SISTANCE

Soii Descript,o,_s Deotr $omole • Brows @e" Footreir - m_:

GroJn,_ Surface E,evot,om it" Fee:: 227..E 2 5 'r: 2: 5: ,!C:

-C r i ; • ,' i
(Loose_. moist., orowr,, silty SAN_. - G-I I_ - I i q l i

...... N : ' !IT !IMecium (:lense. moist. _-'_'oy. very silty S-t i • i !i i

SA.O E !_ ii'

t .'- ,zL "'
with OCCOS_OnOi woOO OeDriS. F" _ ' ', ;

i ,

Sct', moist, a.roy, s,igntly sonay S!LT !C t_
w!tn OCCOSiOnOi wOO0 oeDris. S-3

grcveliy, shty SAND. $-4 50/6 GSi

r20 s-5

Bot:orm of _oring at 20.3 Feet. -,
Completec 2/22/99,

--25

-'3o

i

L
+35
!

E
p�L�L

I

_rsc

r

F_m

--60 _ 2 _ to 2c 50 _oo

Q, • Woter Content in Percent

; n
M

i ;. Refe, to Figure A-1 for ex'_lonotion of Cescri'_tioms
One Sym:OlS. _l_Ir_Ro Wr_R I2. Soil aescriptio_s one strotu_ lines ore inte,Dretive

_ OClC oct_;ol c_on_:es racy '_,e grC(:luCl.

_ .3. Grouncwote, level, if inciccteo. £S Ot time of Cl,ilting J-4978-08 211)Q
-_ (ATe) or for oote soecifiec. Level ency vary wit_ time.

_ Figure A-9
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Boring Log Hcgg-B39
N 10,722.31, E 18,174.14

S-A_DARD =EN_'RAT:C_. J_
R_S:SoAN_= .....

SoTiDescril:>tions De_t" Scm=,e
;h Feet • B,ows De" :oct

Orou_O Surfoce EmvOti¢_ i_ ;eet: 231.1C _ :_ "=* 2S =.." _32

6 inches of TOPSOI- over very loose. ,- iTDq57_ii,.-_ _ - !,' .

moist, o,owr cnC groy. s:igrltly grovelly. _ _ G-1 _ _ r i ,

Silty SAND. r -- = _ _-. a._ ; ti,T'! t, ; • : : : i_ I

MeDiUmDe.S--,ove_Dense,topis:, S-2 '_ F i; _ -;S

.=oy.,i!_.fineSAN_. i '" F _ ''!,_

-I'D s-_ ii * N

'veT-o_eT-_.Toy._,,DTNve,ly,_ _s s-, _5:/,
SAND. /I llii, I i ,i' '
Bo:,omo, Bor_.oot ,5.8_eet. I i- !lil I , _;II!I
Completeci 2/1679g. /

25

_o ;i ,

-'35irk
"40 -- --

)_45 _ -- jlji
"50 ' i

5 :O 20 58 100

Woler Content in Percent

mm
r i]

i •7 1. Refer to Figure A-I for explomotion of cescril_tlons
- onci symPols. _r_ _
I_ _ 2. Soil Oescriptio_s one strotum lines °re interpretive

_ On0 °C_uOl ¢_onges may be g'aOuol. J-4878-06 2/I)1). _3. GrounOwCter level, if inOiccte¢i, is ct time of Or;llimc_

_; (ATD) or for cote spec;fiecl. Level moy vory witr time. Figure A-IO
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Boring Log HC99-B40
N 11,025.60, E 18,285.23

STANDAR_ pEN_TRATICI _, _E
-- r - r,- .....R__S.S AN_.:. ..-._-c

So'! Descriptions Oel_tr
ir Fee: S_ote • Blows cer F'OO:

C,rounC Su,toce Emvot,on ;n Fee:: 248.6 "_ ---C 2 "_ 2C 5_ ',0_

LOose, we:, aar_ t)rown, slicP.by grovehy, r G-1 'i i

silty SAN_. _- . _ __

--5 _
sllantly grovefly, silty SAND.

" -;-1C ;

L

I

Colob,yar;;_ action. -15

s-_ I_ ,SOle pcs

Very Oense, moist, oroy, very silty, fine i

SAN'_" "20 i

5-5 == ,50/4

Bot;o'r of Boring at 22.8 Feet.

Comp:ete¢ 2/9/99. -25
L

L-

3O

r
F

r45

_5o

60 _ _ 5 _o 20 50 _oo
• Water Content in _efCerl,t

_ 1. Refer to Figure A-1 for exolonotion of clescri=tions
": _- on_ symools. _11_
¢ ¢/ 2. Soi_ OescrilDtiOns ono strotum lines ore interDretlve

cna actual changes may De groou°t._ 3. GrounOwa_er tevel, if in0_cotea, is at time of dr;lllng J-4878-08 210g

_u _ (ATD) o, for note specifie¢. Leve: may vary with time. Figure A-11
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Boring Log HCg9-B41
N 12,222.85, E 21,624.38

STANDAR. _ cE'_'RA°:C\ ._,L--
R-SISTANCE --S-E

So;i DescriDtions Deer- Sombre
ir Feet • Rtows _e" -"oo:-i-_ ol

Groun¢ S_;rfoce Elevction iP :ee:: _.7... Z _ .... .=.* 1CC

--C t i I_. :
Me0ium cerise, moist, _rown WOOD - I
DEBRIS.

,mkr,L;.j_ 7" < O-1 [_ L i ; I :,,e

i : F ,
_-I0 S-2 _ L5O/6

LVery Oe'lse, co_=, groy, slightly silty, ;"
very grcve,ly SAN._. T

F_15

Horn. moist, brown mot:,eo oronge onc f_- S-3" i

oroy, slightly 9rovelly, sanely S,LT.

--20 S-_.

E

Z|
Dense to very oe'_se, moist to we:.-- _30 _'TATD S-6

brown one groy. sligl_tly silty to very _ |
s;Ity SAND. l

SomDiePetr°leu"n-likes-7ocor 0etecteci in --40L s-sS-7 __ ,50/3 _-GS

Compietec 2/10/99.

P

'18 SO 1004"60 ; ' ow
' Woter Content ,r_ _erceat=

n
i U

.; __ i. Referon0symbols.t°Rigure A-1 for exDtcnotion of Oescript_ons _,_JrO_ll_
2. sol; oescribtions cno strctu'r lines (:re interpretive=.

_ o,(: oc_u(:lc_(:ngesmoybe grooucL J'4_78-08 211)9
"_ _ 3. Grounowoter love:, ;f inoicoteo, is ot tEme o_ Or]ling

_ (ATD) or for o=¢e s'_ecifie0. Love: may vory w;tn time. Figure A-12
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Boring Log HC99-B43
N 12,000.13, E 21,908.63

.¢-AN'DAR_ _-"NETRA,,OX _-L-_

Sol: Descriptions be.-'t_ _'St¢;TA"_CE --¢- T_-

Grounc SuHoce £'svctio_ i,_ Fee:: 292 (ADDrox;mote) in Fee: Sombre • Blows De" :DOt
-P-C I

_eoJ_ Dense.moist :o we:.crown,si_ty _ ,-,- - : i!

to very silty, fine to medium SAND. O-1 _i i II i •
Ij;

| - ,'
5

medium SAN_. S-2 . -- C,S

SomptePetr°leurr_-iiKeS-2ocior aetecteC in iJ / ! ,
15

Dense, moisL Drown, siignby ¢JroveJly, S--_ +"very silty SAND. i

r J i-20 _ ,.

L
Artesian conditions, m"25 i

Dense, wet, brown, silty SAND. S-5

-- 6 feet of neove.
30

Bot:om of Boring ot 30 Feet.
Completed 2/11/9_+

35

4O
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Boring Log HC99-B43A
N 11,998.17, E 21,914.80

STANDAR_ -'EN_'RA';3_ -AE

RES:STANC- T-STE

Soll Descri=tions Deot" Sam=re • B_ows =)e" Factin Feet

Orounc Su'fcce Elevction i'_ Fee:: 292.58 _1= "2 2= =.2 "C:
Laase, Cam= i_ "_oisI. cork Drawn, _ G-" -

I
Me0iurr cerise, wet. gray, s;ig'ltly 5-2 ii
gravelly, fine to meaium SANC. F- ills 1 1/'_

_ i l i t iiitli

_,,,.ma_s_,owe:ton.sonoySIL,._ _-_ '. !_ !!I',I_

Mecium Oense to very aense, wet, gray S-_

tO brown, st;glntly S;tty SAND. 20 ! J t I i j

_-s , t !I :

°S-6
Artesio'_ cond;tlons.

_3C i t I '_,
, , Jr!i :

5-7 50/3
Ha,_, we-, browr to tan, sanay SILT. L

Bottom of _orir_ ct 35 Fee:.
ComateteO 4/19/9£, "

--40

--45

_5o

"L6C 2 5 10 2c 50 _0,0
Water Content in I_efcent

i u1. Refer to Figure A-1 for exalonotion of _escr_Dbons

= 2. Soil aescriDtions on¢l stratum lines ore ir_ter:_,etive
_ onc actual changes mOy De grcauol.

,_ _ .3. Grounowoter leve!, if inci;cote0, is at time of orilling J-4978-O8 4/Q_
_" _ (ATD) or for cote sDe¢ifiea. Level racy vary with time. Figure A-14
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Boring Log HC99-B45
N 11,492.55, E 21,921.99

STA,NDAR_ =EN['TRAT C_. _:,.E

RE.SISTAN3- -:-_-_

So; Descrh_tlons De_:r 5c'_,e B,ows =e" Foe"

Gro;nc Surfcce Elevobo_ in Fee*.: 282.19 ;_ Feet • 2 _ "C 2S =.: "C:

ve-y s:;f', _ois:. ocr. aro*n, slig_t,y ' _ ;-
orovelly, sanoy S;L'. _" G-1 _ L i ,. •

+ I til

slightly scncy CLAv _. ,: ;_=o=i : -A.

--10 _ _ s-._ | : :: ,:, -a.

i! I!

E / I:,_,
Mcrc, ¢tomp to moisT., gray SILT. _-20 / ii;l

, / s_/6$-5 mm_

" × i ;.!
+25 .Z s-6 ---'_, SOl,

% Very 0ense, Oom;_ to moist, grcy. / "L' i

sligmtly gravelly, silty SAND. T-

Bottom of Boring O: 25.3 Feet. _--

ComDiete_ 2/22/99. "-_30

I

--'*0

T-

-45

.50

55

60 _ 2 5 :C 20 5C 100
¢ • Water Content in _;.ercent
.=

n_Tr

i. Refer to Figure A-1 for exp+onotion of oescriptions
"; on(: symbo,s. _U_OWSFJ_

_ 2. Soil Oescriptions on¢_ stratum lines ore interpretivearia Octuo; changes may be groouol.

_ 3. Cr=unowote_,e,e,.;f inm=ote_,is o_time o+cr;+,;ng J-4978-08 21_
_ (ATD) O" for oate soec;fie:. Level may vary With time. Figure A-15
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Boring Log HC99-B46
N 11,530.74, • 2o,ege.4s

STANDAR_ PENE'TRATIO_, _A_=

SoT Descriotions De_t'_ R:'S STAtiC-_- T:'__-_-

C , , " ___" "C 2c =.: _C-"

mor_, mois;, D'OW_, slig_;ly _:rovehy. ; _ I ! Q :

os '
2-inee PEAT lens. S-_

I ii'

Demse to very dense, moist. Drown. S-2 : l I I

Dense :o very cerise, moist to wet. 5-4
Drown. s:i_tly sil_y to shty. fine SAND.

S-5

_-- Graaes to fine to medium SA/_D.

t s-s

I

i S-7 ;- GS
S-8 ,0/.

- 5 feet of neove.
40

Bo:'co'_o' _ori_; c: 40 Fee:.
Completec_ 2/_ '/99.

45

L
-50

t--

_55

16o
,m T 2 5 1c 20
-_ • Wotet Content in Percen"

i m'mlr_
_. _ 1. Refer to Figure A-1 for explonotioP, of ciescriDtionsono svn_,bols

_ 2. Soii Oescri_tions one strotum iJnes cre inle-oretive _ll_J_
OnC OCtUOI cncn_e$ r_oy De groouol.

"_ _ "_. Grounowo;er level, if inoicoIe¢, is at time of drilling J'4978-06 2190
_ (ATD) or for cote soecifiec. Lever moy vo_ wi_ t,-_s. Figure A-16
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Boring Log Hcgg-B47
N 11,432.63, E 21,955.31

STAN_AR2 :-_-\_"_'RAT_O\ ;_'.-,E

RES!STAN2 _. "-STS

Soi_ Descr;oticns De'"" Samote
m ;ee: • B=owsDe" .--oct

Groumc Surfcce E_evotEo" i'_ Feet: 27E.E2 _ "--3 " =

i E incnes ;'EAT ave" =oose. we:, OorK i " G-1 _ " ! i,:• i=; ,e

oow:,,ant,,grove,,s,io t,ys,ty . il ---= ,,=

I

• _ _ t i :_i_,St_f',moist, gray one :on wltn orange _ i -

mottlinG, scnOy SILT wTt'_ OOCOSiOnO, -_5 , _,I - !] . '_oyers o' Sane. , ili

Dense. moist, gray. clayey SAN_. 15 t ; :Fi

Very oense, ctcmp to moist, gray. slightly S-5 ' •

grovehy SAM_. 2(3 _ _ _i [ P '_

S-6 ' , 50/6

Bottom o' Boring at 2_.5 Feet.
Como,eteci 4/20/99. .-25

L
_30

r"

Boring Hcg£-B_:7A rl.iheo within 5 feet ;.35
of Hcgg-B_-7 cna o Shelby tuOe somole
S-1 was colic:tea at c Oe_th of I2.5

:o 15 feet fo- A::erberg limits. 200 ,L
Wash. o_d Co_sol;co:io _ tests. So_'lote
5-I noc water content o' 3;7.. _"0

f-

t"

L

r

_6C _ 2 5 _c 20 5o _oo
:. m • Water Content in Percent

me
!

"; _ I. Refer to Figure A-1 for exalonotion of OescriDtions _W_F._
_ an0 sy_ools.

_ 2. Sol{ oescriptions anti stratum lines cre int.eroretive J-4978-06 5/99
_ anti actual chcnges may be graciucl.

_u ; 3. Grounowcter level, if inoicotecl, is at time of O_ill;ncj Figure A-17
(ATD) or for C(:te sgec;fle¢. Level may very with time•
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Test Pit Log HC99-TP1
N 11,795.46, E 18,74g.38

SamD_e Water LaD Deat_ SOt, D:'SCRtmTIONS
Content Tests i,- Feet Gro;;nc Su'ffcce -+evotio'_ ir :ee:: 3/-2

0 _ F (Loose_, mais:, Draw", S,,t> ve,y crove_> SA_ _; ._ ore"
S-; _ 32 " - (loose to meciu ,'r ce'_se_, mois:, _ro>. ve-v s_t>, f_e SAI_-_ t.c

S-2 _ 1_c GS 2 -_ very son¢y SI.T,

S-3 _ 16 GS z.

5
S-4 :_: 13

6

i 7 L
S-5 _; 18 8 (Meoium stiff), moist, ¢jrcy. Slign:ly sa'lo_ S:._

9 " Bottom of Test ==it at 8_ Feet.

._ Completed 2/16/99.10

11

12

13

14-

15

16

17

18-

19-

20 -J

Test Pit Log HC99-TP2
N 11,670.21, E 18,707.60

Sc ,r-,aie Water Demtn SOIL DESCRIPTIONS
Content in Fee: Grou'_d Surface Elevation in Feet: 324

5-1 _;_ 10 71 (Loose to meclium (:lense), we:, g_oy. silty, very gravelly SAND.
(FILL)

(Soft to meclium stiff), moist, Orown, sonoy SILT.

S-2 2_ ,3

(Medlu_1'_ oertse), f'lois f, to wet, gray, silty, oroveilv

4
SAND.S-3 _7

5 _ _ (Medium stiff to stiff), moist, g_ay mottleO Drown, sonOy SILT w,tm
S-4 _ 19 6-; occasional thin layers of Cioy,

8

9

10

? Grooes to (stiff), moisL ton. sonoy SILT.1'1

12 _ Severe coving.
S-5 _E 14 13

14

15-
_oltom of "[es: Pit at 1=, Fee;.

16- Coml_leteO 2/16/99.

17- Groundwater seepage observec at c oeatl_ of
18 "_ I_, _,_ onc I0_ feet.

_gj-= ' 20

r_ I _
_. Re,e, ta Fi¢;ure A-1 fo, exDIcnation of OescriDtions

u_ _ 2. Soil aescriDtions anal stratum lines o,e interpretive

ant a:tual changesmay oe _rocucL J'4978-06 2/I1B
.3. Grounowoter conditions, ;f indicoteO, ore at the time

of excavation. Conclitions may vary wit_ time. Figure A-18
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Test Pit Log HCgg-TP3
N 11,698.04, E 48,819.88
Somo,e Woter LO= Demth SOiL DESCR!OT,ONS ==

Corte'_: Tests _m Feet GrounC Su'_cce E:evcdor ;" Feet: -_"

C- (Loose tc oe'_se_,, _o,s:, m-owr, Silt.,, crove..v SA,_ :: SOme'.
S-_ _ 22_. i_- SLT. (;'_.L}

3

S-3 _;_ 28 _ - (Soft), no,st, o?owr, s,icnty som:_
S;LT

6-
7-
Q

8 - (St;f_ to norc_, mois:., @roy mott,e" wit.m OrOWr. S cn:_> some), s,l:_
9 - CLAY.

S-_ _ 32 AL II

S-5 _ 19 12- (Dense to very cerise), moist _o wet. grcy, s,::y, t,_e SANE'
13Z

l t4--

16-

S-7 28 17- _7 -- Grocles to fine to medium SAND.
18- Bottom of Test Pit ot 17._ Feet.

19 - ComDletec 2/16/99.

20 GrounOwote. seeooQe o: 1-_ fee:; ¢jrouncwoter tooie encounterec
ot ¢ oepm of 17._ feet.

Test Pit Log HC99-TP4
N 11,642.9g, E 19,100.40

SomoJe Wc:e, Depth SOIL D-SCRImTIONS
Content in Feet Groumc Surface Elevation ;n Fee:: 339

O-
S-_ _ 19 ._ __ (Soft_, mOiSt, orowr, scnoy SILT.

_:_ (Loose '_: medium dense), moist. Orown. s;Lty, very grovel_y SAND/tS-2 7 w;t_ scot_eredconcreteana asono:: oloc_s. (FILL_
I

-_-3 2-foot-diometer concrete l_ioe.S-3 ' I/--
5- (Meclum cense), moist, groy. sllgmUy grovelly, silty SAND to sonOy

S-_- ',5 7

8-_ ? SIL-.Gr°°esto (meElium dense), grovehy, very silty SAND to very son(:ly

!_j Becomes scturote¢.1 Bo¢:om o' Test P:t c" g Feet.

11" ComD,eted 2/16/99.

;2- Orour_owoter seepcge encountered at c depth of 7_ Feet.

13-

16-

7-

20-

- _. i. Refer to FTgure A--1 for explomotion o' ciescriotions/
odd,ymoo,s HzIrOoI/I*3R

_" 2. Soil cescriptlons end strotum lines ore interpretive

cnc oc:uo_c.onges moy oe grocuo!. J'41_78-08 2181)3. Grounowoter conditions, ;f indicotec, ore c: the time

of execration. Conditions may vary w;tn time. Figure A-lg
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Test Pit Log HC99-TP5
N 11,663.86, E 1g,178.74

SQrnate Wote- De='J- SOIL DESCRt_:TIONS
Content in Feet Groun¢ Su_'faceElevationir =ee:: 3 "_"

C--

S-: F_i 2" ; (Sof'_. reals:. D,ow-. scno_ S.-
:" "--" (Mec;un" cense;, rno_s:, Draw", s[;t;,, ve,y grcve_,_ SA_._.

5-2 _ I,_ 2 -

; (Denser. rnoisL _ray..cravehy, s;_ SAh,3 ,c s:_c'; S:_T
I

J 8-', "--_'_Ve_ st;if), moist, co;ray, s_ig_t,y _rcveh)., sancy S L-.

g_
10.._

S-4 ' 15 11-

':j ,2-
S-5 _ 9 13- _ (_Hard), moist. 9ray. gravelly, sanay SILT. _LL?

14.-_ Bottom of Test =it a: 1.3 Feet.
Commeted 2/16/99.

15-

16- Groundwater see:)oge observe0 c: o oeDt_ of 12-_/2 feet.
17-

1B-

20,

Test Pit Log HC99-TP6
N 11,656.03, E 19,284.06

ScrnDle Water DelD*J_ SOIL. DESCRIPTIONS
Con'.ent in Feet GrounC Surface Elevation in Feet: 34B

S-; ,l_ 8 0-!' (Loose). rnoisL oarK gray. sl;¢_by sil;y SAN3 (:'=_.!

i_-I (Soft), rno_s;., Drown, sl;gPitly gravelly, sonny S_LT.S-2 12 2 -

3,

5-3 Z 22 _ "_

6 1

_1 {Dense). toO,S;., cJroy, groveffy, very slty SAND tO very sortclySILT.

S-4 _ 12 10g_]"

11
:_otto,,'_of Tes: Pi: ¢t I; Feet

12"_ Como_ete_ 2/16/9 o.

J

•= ,9- i_ =

i E _o:.. I1'11
;8

1. Refer to ;'i¢_ure A-1 for exalona:,on of aescriotions
ana symDols.

2. SOil aeicriptions cnc strotut_ lines ore interDretive J'4978-08 2/i)t)
onO actual cnan¢;es may be graauol. Figure A-203. GrounOwo(er canait+ons, if in_Jcatea, are at the time
of excavation. Condkions may vary witn time.
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Test Pit Log HC99-TP7
N 11,541.78, E 19,058.32
Samme W_e" DeD:h SOIL D F'SC:_I_:T'ONS

Co'_:ent in Fee: Grour, C Sudoce E:evot,on ;_ Fee': ._22

S-I Z 4C 0-. (Scft_, most. ccrk crow,", sancv SLLT.I

i (Soft}.me:st..Drowr. s,ig.'.t,ygrcvelb, scnoy S_,T.2
S-2 Z 3C

, ,]
S-3 17 (LOOSe tO mediur_ (:lense), we:, g-oy, g-oveL_3, ve _.. si;_ SAN_

6 ? _ Running grounc due to grounowcte" how fro_ Etc T fee:.

7 (Medium stiff to st;if), mois', gray. siigrt,y gravelly,scr'oy S _--i 8
1 9

10

11-

S-_ tJ_ 11 12- Grades to (nor(l), moist, gray, slightly gravefly, sandy SI'T,

S-5 _;_ 11 13"
14. _ Bottom of Test Pit at 13.5 Feel

Complete0 2/16/99.15-

16q Groundwater seeDoge observed at depths o' 5 on= 6 Fee'.

1B

t9

2O

Test Pit Log HC99-TP8
N 11,860.43, E 19,179.52
SomD_e Weter DeDth SOIL DESCR!PTIONS

Conte_:. i_ Feet Ground Surface Elevation in Feet: 364

S-I r_ 3_ 0
1 _ (So_'t). mois:, OOrK Drown, scnoy SILT. {TO=SOIL)

S-2 _ 14 (Sol" :o medium stiff), moist, gray. sandy SILT.

2 (Medium stiff), moist, brown, slightly 9rcvelly, sonOy SILT.
S-3 2" 5

i 4

_ _ 18 _ (Mecium dense), moisL gray, very silty SAND to very sandy SILT.
-- S ? Red stains ooserveci.I6

B- I
91 i

S-5 E 15 10" _ (Dense), mois:, gray. very silty SAND.
11-.

Moderate coving from 10 to 14 feet oeDths.

? _ {-cr_). moist, grey, s,g_t_y sonay, grove,y S;LT.

S-6 N

Bo_tom o' Tes: Pit at 16 Feet.

17 --_ CompleteO 2/16/99.

18 ! Grour_Owater seeooge abserve¢ o: o aeotn of .5 anal 14 Feet.

- j, ,_
.- , 20

_1. Refer to FigcJre A-1 for exOlO_Otion of 0escrio_ions JrB_1_J_tlJ_rJ1[
On_ symaoIs.

2. Soil desoriDtions one stratum lines ere interpretive J-4978-08 2/I)g
and ¢ctuot changes may De gradual.

,3. Groun0woter oonCitions. ;f inaicotec, ore ct the time Figure A-21
of excavo:ion. Conditions may vary with time.
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Test Pit Log HC99-TP9
N 11,517.076, E 19,190.28
Sorno_e Ware" ':)eat" SOl- _ESCR tcT:CNS

Copter: i'_Feet GroJn: _-rfcre Devoter ir Fee': 32E

s-__ -" _-: :soft:most:or,:_o,,.s,=`-::.=:::.s_-
S-2 _ 17 2_ ,_case to ,"_e:_u- ae-se_ "_.=_s::-:_- s ". re-, 9"-re,,, SAxS

I i (Meclur_ cerise to oensei., _osL g-a;,, s;=gnt,_ ¢_rove, _. ver_ s ;:>
S-3 _ 12 SAN3.

6-_
7-

9 _
S-4 15 GS (Dense). moist to wet. gray. grove=,)', s_ig'.',y s;.t) SAN_' tc re,)

sonoy SILT.

S-5 _:_ 16 AL __ (tiara). moist. {:roy. s.ior't,y _rove_ly. scnoy C_Av
Bottom of Test Pit at 13 Feet.

t _ Comoletec 2/16/99.
Grounowoter seepage observea ot o OeDtn of 6 Feet.

16-J
4

17-_3

19"

20-]

Test Pff Log HC99-TP10
N 11,058.59, E 21,671.89
Sample Water Lob Debtn SOIL DESCRIPTIONS

Content Tests ir Feet Grouno Surface Elevation in Fee:: 278

0q i (Loose), oom_, cork brow", sllcjtltly gravelly,.
fi'_e to memlum SAND.

S- I _4 1 _ ! (TOPSOIL)
f e_S-2 i : _ _.oos ,, ccr_o, ton. sliorltly O.rovehy. fine to r_eO=u.'_ SAND.
(Meci,Jm cerise), no=st, gray. very grovehy SAND.

S-3 I8 GS

5_ (Very stiff), moist, groy wit." orange mott,,ng, sl,_lntly gravelly
5-4 2/- 6 _ SILT.

"7-

B" (Very stiff_. "hoist. Cork g'oy. sli_hby grove,y, sligrttly sonay, silly
- SAND.

10-

S-5 12 11-

_2-

15- EOtto"n of Test P:t at 14-t/2 Fee'.

16_ ComoleteC 4./12/99.

17- No grounOwoter seeDoge o:_serve¢

==, ¢
= - 20 J

!

T, _ '. Refer to Figure A--I for exblonotior of Oescrictions
one symbols.

_ 2. Soll oescriotlons onO strotum lines are interpretive

one oct=c_¢nan_esmay oe _,'o_ucl. J'4_78"0_ 2/91).3,OrounOwoler conOitions, i_ inoicoteo, ore c: the time

of excovotion. Conditions may vary wilt" time. Figure A-22
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Test Pit Log HCgg-TPll
N 11,181.36, E 21,592.84
So_o_e Water Degtn SOIL DESCR"IaT!CNS

Con:ent in Fee: Groun_ Surfoce Etevction ir Fee:: 28 A

S-" i 26 _-_ b

5-2 2" (Me'_,.Jr- oense r-_o;sttO" Crove*_,, we'd,. S,:t_ _-ne S-'N-"
,, (Meo,ut_ oense), moist tc we:. Drown'. Shgr':,_. S,;:._. S: _'=:> C'ove _,

SAND.

4-_ o See=age OOOrOXimctely t gore.

5-3 21 = "_
6-_ 2 inches of (st;if) c:oyey SILT.

8 _ (Dense %0 very' Oense), we:, b,ue--o.oy, s;ib, sono> $,RAV-.

10-

!i-

S--' 13 12'

1.3-

14-

167 Bottom of Test Pit at 15-i/2 Feet.

17 _, C°m°lete'_ _'/12/9£.

18-. Grounowoter seepage observeci c; o oeDtn of 5-3/4 _ee:.

19J
2oJ

Test Pit Log HC99-TP12
N 10,918.78, E 21,477.90
SomD_e Wcter DeDt_ SOIL DESCRIOTIONS

Content in Feet GrounC Surface Etevatior" in Feet: 282

¢7--/ 0-_ (Men;urn ce'_se), moisL oronge to brown, siigntly grovel*y. Silty
SAND.

S-I 3

3-_ O (Stiff), moil;, groy wit_ orange mott:ing, sligl_tty groveHy, shgfftly
_"-' sonay SILT.
5-

5-2 2= 6__

7-

8-
(Very Oense), moist, groy, slightly arovehy, silty to very silty SAND.

g.

S-3 13 __-

_2-

13-

Bottom of Test mit o: 14 Feet.
15- Commeten 4/12/99.
16-;

17-_ Grounowoter see0oge oDservea at o oept. of 3 feet.

__° 2

fri
Z _ 1. Refer to Figure A-1 for exolonotion of aescriptions

" one Sy.r_':DOIS.
_ 2. loll oescribtlons cnC strat,am lines ore interpretive

one oct=oJ ¢.onges moy be grcauoL J'4_Z8"OB 4109
3. Grounowoter cond;tions, if inaicotec, ore ot the time

Of excovction. Conclitions moy vory wit_ time. Figure A-23
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Test Pit Log HC99-TP13
N 11,064.60, E 21,287.50
Sa_oJe Water Depth SOL _:'SCRtPTIONS

Content ir_ Feet GrounC Surface Elev_'.:ionin Feet: 2go

[_ O-_ _ (,,.c_se_. ccm: to mo_s:, a=rK Drown. s;::_ SAr,_ ,,:- _,:::s,cr,:
S-' I"_ I" ! aeo'is (ar:c,_ frc c"Pen:S crY: oasti:! (_',.L.I

[ 2-- _.oose_, moss" tO we:., _rowr, S;!t.',. mec=_" SAI_.

l 3-.

; 4 l Seeoooe oaoroximOtely ! co'_.
5- ? -- (LOOSe to meOi_ Denser. we:. gray. S,C.n:Lv s.:_. ve-_ grave,,_,

iY 22 6' medium to coarse SAN_,.S-2

!\ 7-

;_ 8" (Stiff to I'_or(:_, wet. Dlue--groy. S,gnt=y SanD:,, s..c-,:_y _.CVell)SILT.

10 2

S-3 2_ I 1-
12"

13-

!5 Bottom of Test Pit at 15 Fee:.
16 Comoleted 4/12/99.

17_ Groundwater seepage oose_ved at a oeot_, of 4w fee:.

Test Pit Log Hcgg-TP14
N 11,018.33, E 20,847.31

Sample Water Dep:_ SOIL DESCRIPTIONS
Content in Feet GrounO Surface Elevation in Fee'=: 308

S-1 2,$

-t (Loose to mediur'_ Dense), moist, brown, silty fine SAN_.

"7 _ layer of (stiff). damp, ton with orange motthng, slightly
gravelly SILT.

S--2 IS 4 B-inch

S-3 IC 7-_ (MeDium dense), reals: to wet. gray, very sandy GRAVEL.

8 _ ? _-Very s_igl_t seeooge.
(stir' to _crc). too,st, tan with orange mottling, shgntly sandy.

S -Z, 20 9 _ grovehy, clayey SILT,
"G-"

12- (Dense), moist I.owet, slightly silty, gravelly SAND.

S-5 12 I,_-

15-

= =-ottom of Tes t Di: ot 17 Feet.

1B_ Complete," 4./12/99.

: 2C__ Groundwote- seepage observed O, C depth of 7W feet.=

z_

l I. Refer tO Figure A-1 for exolonotion of descri0bons _JrO_oBcno symbols.

2 . SOi l aescriptians and stratum lines ore interoret;ve J-4978-08 4/gg
Cne_ CC:UO; changes may De graDuaL

"L Grounowater conditions, if inoiccte0, ore at ti'te time Figure A-24
of excavation. Conditions may vary wire time.
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Test Pit Log HC99-TP15
N 10,705.64, E 21,200.49

Sample Woze- Dso:r SO_L DE sC;_I_=T_ON5
Canton; in Fee" GreunC Su'fcce E_ev*,:_o" ;_, Fee:: 276

O- _ (Measure cense,, co'_.." tc "-1ms:. orow-. .c-:ve_ >. sit, SAN-" w,t-

1-]_ organ,: mater,c, cnc ceo,!s (_rCK froCme ,_.:S on; ccr':-eteC:I_L)
S-1 12 2-7,

p,eces,.

_.... (De'_s¢)..'_o_s:. to_.. sii_t_tly _rcvell).._e_-_J_ S_,N"

6-
S-2 7

7-

92 - 6-incr layer af (nor(;).OareD. tar cnc grc_,,g-oveh_ S;_"

10 _ (Stiff_, mOiSI tO we'=.gray, Slightly sonay S[.T.

1t

12.Z"

Bottom Df Tes_ Pit at 16 Feet.
17-1 CompJetea 4/8/99.

18-_ GrounOwoter seepage observeo at oe_t_s cf 8 on0 9 feet.

t9-_ Sligr, t oetro|eum-like oaor notea at o oeI:tn cf E feel
J2O

Test Pff Log HC99-TP16
N 10,778.91, E 20,889.3

Som_ie Water DeDt.'_ SOIL DFS_R_PTIONS
Content. in Feet Groun_ Surface Elevation in Fee-: 290

0" t l (Meciu_ oense), aomp to mois;., Drown. gravelly, s_;:y SAND w_tn
i 1 o-_unocnt oebris (Dricl_ fragments one concrete Discos). (FILL)-IS-1 19

3 ._ (Loose). moist to wet.. Drown anO orange, slio_tly grovehy, s0ightly

4--_ silty, coarse SAND.

5 I L-- Large 3-foot-diameter Ooutcle- encounterect.
S-2 23 6 1

7_
82

;

15-] tncreasing silt content.
16

17 Bottom af Test Plt at 16-1/2 feet.

18- Comtmeteo ¢/12/99.

19 I Groun0wote" seeoage ooservea at cieotns of 8-1/2 anal 9 feet.

; 2O

;8

- _ I. Referanasymaols.t°Figure A-1 for explanation of descriDtions _l_lOl_j_
_ 2. Soil aescri_tions anti stratum lines ore inte.Dret;ve

oneac'ua:¢non_esmayoe _roe_oL J-4978-08 4/I)11
3. OrounOwoter conOitions, if inoicateC, ore at the time

of excavation. Conaitions may vary wlt, time. Figure A-25
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Test Pit Log HC99-TP17

N 10,818.27, g 20,624.32
SomD,e Wote- Deat'_ SOL DESCR PT:ON$

Co'iron: ir Fee: GrounC Surfo=e ELevation in Feet: 29E

i with ce:_r;s (oncx fragments, concrete :_=eces c_: wooC_ r_; '.=_

S-1 15

_'- (MeOi_.m, dense), me=s;., Oraw_ SAN_.

S-2 17 5 -'

6 i • (St;if), moist to wet. Drown wit,- orange .mc:ttn_ e:_'c; S.-

s-3 28 7-i
S (Loose), mois;., gray SAND.

10
5-4 23

"_ ? -- 8 incl'les of (Loose), wet, brown, ve,'y so:nay GRAVE.-.12

13. (Stiff to hard), wet, gray, sandy
SILT.

S-5 19 1,_

15
Bottom of Test Pit o: 15 Feet.

16 Comoleted 4/12/99.

17
Groundwater seepage oOserveC at o death of 11-3/" feet

18

19

20

Test Pit Log HC99-TP18
N 10,828.87, E 20,757.75
Sam-_e Lab Death SOIL DESCRIPT_ONS

Tests in Feet Ground Surface Elevation in Feet: 284.

01_ (LOOSe), cnci browr, slightly silty. SAND
COreD, gray very gravehy

ss " "i w;t_dabri,(Dri:.f_agm._t,an_a.ar:oo,).(FLL_)
--2 2-1 (MeOium dense), dareD, orange to Drown, siigPttiy gravelly, silty

5-3 _ SAND with organic material

? (Loose,_, we:., gray, siightty silty, very gravelly, medium to coarse
5-; SAND.

S-z- GS 6.]

S-5 AL (Stiff). moist to wet, gray w,th orange mottl,ng, sl,g.tty
. _ sandy, Clayey SILT.

1C_. (MediUm stiff to mor_), wet, g-oy, sl,gmt,y sandy, clayey SILT.

s-6 'I _._

I I 14._

il Bottom of Test Pit at 16-i/2 Feet.

Comoteted 4/I 2/99.

Groundwater seeocge observed at ee-tl_s of 4 onc 7 feet.
;= ,=

.'L"

r_
; _ 1. Refer to Figure A-1 for exolonotion of descrilotions

ana symbols. _ II_f__ 2. Soli descriptions and stratu"n I_nes are i_terp-etive
and oct,Jol ¢l_onges may De oroouot.

3. Groundwater ¢onc;t;o.s, ;' incit:ote_, are at the time J'4978-O@ 410¢

of excavation. Conditions may vary with time. Figure A-2@
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Test Pit Log HC99-TP19
N 10,611.83, E 20,585.59
So,iDle Water Deptr SO!L P_ESCRI=TIONS

Content it"Feet G-o.Jnc S_-face EtevCUon i" --ee'.: 28E
G-

S-1 18 1_ (=case',, oa_:, cork crow*, st:g_t,y silt_, SA_.

2 "J (MeoIJ"r Dense,, ac.'1_,l::.Draw- t: o-or_ge, slg"t!, s ':. "e:,..;--

S- 2 1= .3 _ SAN,_.]
4.-

S-3 21 _ O ,-- S)igmt tc mooercte seeocge

5" ) (De,"lse), moist., gray. Sl:gnt,y SLIt), f,ne :.c _.ec_.-- SAh,:

S-_ 28 7
Slight seeoege.

8 ? (Stiff), wet. i:)iue-groy, sandy SiL-.
9

_0 J,

S-5 18 12-'

13-

14-

:5-"

16-
Bottom of Test Pit ct 16 Feet.

17- Comoleteci A/7/gs.

18-:
GrounOwoter seeDcge observec at 0eDths of 4_ one 7_ feet.

19--'

2o-1

Test Pit Log HC99-TP20
N 10,513.61, E 20,945.70
Somote Wcte_ Del_",n SO!L _ESCRI=TIONS

Con;on: in Feet Groun ,_ Surf,ace Elevotlon in Feel: 278

CIr'rrlm to moist, cork Drow"_, silty SAND w,tn aeCris_Loose_
S- I 20 - (cnorcoo'). (:'ILL)

2 "_ (De.tie). n'lois;, light Crown. siighbf grove'if, s_igntty silty, f,ne
S- 2 12 SAND.

3:

S-_; 29

?
(Stiff). motst :o wet. ton, sandy SIL"

g-

10" (Me0,um stiff to nor¢), wet, gray, sonny S:LT

S-5 18 12

15 Bolt.am of Test Pit ct 15 Feet

, ] Comp,eteC A/12/99.
] 7"

- GrounCwcter seel_oge ocservec at o cle'_th of 7 feet.

? R 20 J

7- I. Refer to F'igu,e A-! for exolono_ion o' Descriptions _j_Lj_R_II_I_I_R
_ one symcois.

2. Soii clescriDtioms one! stratum lines ore interpretive
onC OC_uo; c,onges may Oe groauol J'4978-08 411)1)

..3. GrounOwote_ cor_clitions, if inl:icotea, ore at the time
of excavation. Conditions may vary with time. Figure A-27
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Test Pit Log HC99-TP21
N 10,416.g8, E 20,627.60

Scmole Wore- DeDtr SC!" C -=SCR!-'TIOI'_S
CoPter: in Feet Grounc Surface E,ever)on in Feet: 276

0-, (-oose}, oom=, aarK orow-, s_c-:_ s,,:_ SAN-" "_SC..
S-! 9 17

(iVeaium aerosol, moist, gro). creve,,v SA\:

S-2 16 2_ I (Loose), oomp. o-own, s;ignty stir), sm_t) .crcve:L_SAX_ _t-
"__ _ Oroonic moter_o:.

S-3 1C 4-]! _ mediurr(Meciiurn"SAND.Oense)'comp _o r"i,olst.ligr"brow'_. Sl.c-ti_s,::_,._',ne :C

S-_ 27 5 (Stiff),moist, groy with oro'Ige mot:_r_c.ser:o_ _'._-

6 (Loose). wet, brown, medium to cocrse SAN)
S-5 "_2 ?

o
8 i i

S-6 21 g.j _ (Stiffto nard), wet, grey. slign;lygrovehy, s.,c.":lysonoy S._T.

i0"_ _ Increoslng grovel conterltl

; _ Bottor_ of Test Pit o: g Feet.
Complete0 4/12/9g.

12-_

13- Grounowoter seeDo0e ooserveci at o depth of 7;i .'eet.

14-

15-

16-

17-

18-

19-

2O

i_ mm
FT/

T _ I. Refe, to F'Egure A-! for exDIcnotion of aescribl;ons- _.
am0 symoo,s. _J_O _

_ 2 So:l OescriDIions ond st,drum lines are interpretive
onO octuol cnonges moy de groOuol.

3. Groundwater conditions, if indicotec, ore ct tl_e time J-41)78-08 2199
of excovotion. Cond;Uons moy vory w;t+l time. F#gure A-28
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Test Pit Log HC98-TP1
N 11,340, E 17,180

Scmole Wcter Deotr, SOIL. DESCRI_'-TfONS
Content in Feet Ground Su_cCe Etevctior in Feet: 34¢_

c7 (_ooze;.o.vt:too,st,s,,.>,orove,,_.f,ne SA_,3w.t'_ scot:e-e:

2 _ (Stiff',. c,%/ to tools', qroy, scncy, crcveH_ St.- w:"
S-2 _ 12 3" scotte-ec roots

S-_ _ I_. 4.._ (Mecium lt;ff_, moist, cjr=y--Orow_, s(,cn:,y, qroveu), scmo_. S..-

6 (MeDium Dense to Dense), moist, groy-Drow-, grove>, s,l_>.

7 fine SAN_.

S-4 10 B

; 9

IG

S-5 _, 9 11-

12 _ Iron stoining.

132
S-6 _ 7 (Dense to very aense), moil:, g.oy-orowm, shgnt.y, s;l:y, f,ne

1'¢-r SAN0. !

15_ Bottom of Test P;t {_:.15 Feet. i.; I 6 Com_>letecl 7/30/98.

J17 Slight covin_ from Oeoth of 10 tC 14 feet,
18

2o t

Test Pit Log HC98-TP2
N 11,400, E 18,950

S0r'l Die Wote* Lco DeDth SO:L DESCRIPTIONS
Content Tests in Feet GrounO Surface Elevotion in Feet: 361

I 0m

(Loose). Dry to tools;, _roy-Drown. ;rovehy. very silly, fine SAND

S-" 7 i _ _ with sccttereo roots. (FILL)

S-2 11 2 _ (Stiff).moisL light Orowf_. groveliy, sandy SILT with OCCOS,OnOI

J 3-_ CODDleS ono roots.

S-._ Z 33 A- ,_ "_ (Stiff to very stiff_, moist, orowm--groy SILT.

4, 5

S-_- _ " _ (Dense). moil:, grcy-orowm wilr_ OC¢OSiOnOt iron StOimng, silty,
" _ gravelly, fine _o ned,urn SAND.

10-

S-5 1I I"-_
12-

3Z

S-6 21 14,Z _ (Very Dense;. wet. groy-brown, sHghtty cJrovelly, very silty, fine
•' 15- _ SAND

! 16- =_ot%om of Test Pit ol 15 Fee:
17-" Ccmo*etea 7/30/9E

18-"
_ tg-_

= 1
= 20-_

m,B
T _ 1. Refer to Figure A-1 fo, exDIonot;on of descriptions

_ 2. loll oescr,Dtions o_0 stratum lines ore interpret,re
OnC octuoI ct_cnges mcy De OrOOuol.

"_. Groun0wcte- conditions, if inclcoteo, ore at the time J'4878-08 7/88
_ O_ excovo:ion. ConCitions moy vory w,tr time. Figure A-2g
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Test Pit Log HC98-TP3
N 11,410, E 17,560
SomDle Woter Deot'_ SOIL DES"R!PT;CNS

Content i'_ Fee- Grouq._ Surfcce Etevct:on i_ Feet: 29.=
D- . , .

I { (Loose ¢o meoL_, oe.se;. "_o_s:. gro;,, s:_:_" _ crcve,,_, s, _;,

S-1 [_ E I fine to r'_eo,u_ SAN_. (F_.L _,
2

S-2 ,'_ 10 3 (Very st;if), mois:, orcy--=row'_ f'lo:tte:, _,ne SCrOd. SL-.

S-3 _ 21 4S-_ t6 5 (Dense.", mo_s;, gray, s.'.y, fine SA_._..
!
' 6

7
S-5 14 (very oense), moist, groy. silty, grove,L), 'he SAN" ;c grove,,) SAN[; i8

S-7 27 1 (Stiff_, moist. (;roy. cloyey SILT w,tl_ sl,cxens,oes one Tre'ct_res.

16_ Completed 7/30/98.

18
19
20

Test Pit Log HC98-TP4
N 11,380, E 17,780
ScmDle Wcter Lob Depth SOIL DESCRIPTIONS

Content Tes:s ;r Feet Ground Surfoce EievotioP, i_ Feet: 27_

O- (Meoium Oense). moist, brown--groy, silty, groveilv SAND. (FILL) I

1-' •

5-1 g 2-
3-

_" .CD;'_-_e',.----m°--_-'t.%-;°;:--_°*----_-m°tt'e=.s_'g_'yA_°_e"Y's_,tyf,_eto_S-2 10 - meo,u'n SAN::) _o (;roveliy. fine to meO,ur_ S ND
6-

7:
8-

S-3 :_ 9 9-;

J
_o-_
I"-; ', (Der.se_. wet. grey. siRy. fine to mec,um SAND.

I

S-_ 16 GS 12_ o !
13; _i

!

. o ! (Defuse). we;. mottie¢ groy one reD--Drown. $11gtltly silty, grovelly

S-5 _ 17 15_ t _ SAND.
16_ _OttoP:" of Test Pi: ot 15 Feet.

17_ CompteteO 7/30/98.

18-" Grounowoter see:oge ooservec ot o oeot_ of 12 ond 14)i feet.

19._ Stign: covZn_ ooservec from Oepth of 14 to 15 feet.

= 20_

r_
E I Refer to Figure A-1 for exoicnodon of 0escriot;ons.... WSF.R- _ 0"10 Sy_lO0[S.

_ 2. So; oescripUons OnO s=rctum lines ore interpretive
oncl octuOI cnono.es may De grOCluO!. J-4978-06 7/@8

3. GrounOw¢:e- conclitions. ;f ;hal;cote0. ore ot the time

¢_ of excovotion. Con0iUons moy vory witn time. Figure A-30
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Test Pit Log HC98.TP5
N 11,430, E 17,930

Scmole Ware. De_t_ SOIL D=-_J3Rt=rT]ONS 2_
Canter: it" Fee: GrounC Surface Etevctio_in :eet:

D- C_cose_, "no_s:. Drown. silty, fine tc ,'neD,urn SAN-_ w,:- c_.ncc-:

S-2 _ 1_. 2 (Vec:u_, stiU_. ,-no,s:, matte: ¢.-"> o'_c _row-. _ne so_:_ _" -

3
&

5
6

7

B - Becomes clayey.
9

5-3 _E_ 27
10

(Dense), mois:, gray, slightly grovel,y to groveh),, s,:ty, f,ne tc
S-= _E 1C 12 _ meaium SAND.

t4-

15_ Bottom of Test Pit at 15 Fee:..

! 6t Completed 7/30/98.
17

t 18 t

19

2O

Test Pit Log HC98-TP6
N 11,500, E 18,330

Sample Water Lo'_ DeDth SOIL DESCRI=_TIONS
Con:ent Tes:s in Feet Ground Surface Elevation in Fee:: 300

0- (LOOSe). moist, Drown, sligntty si=T.y,grcve,y SAIND with oouncanI
S- 1 7 1 roots. (FILL)

2 (MeDium tense), mois;., (;roy to arden, s;,ty, gravelly SANDRip

S-2 _ 4 3
I E

i

22 5 (Mecium Dense). roD=S;, grey to Brown, sill)', hne SAND.S-3

i 6
7

8

9

(Dense), wet, gray to Drown, gravelly
SAND.

S-4 9 10

l

' 12- ?
i ;.3 -_ -=ecomes silty.

S-=, _ !0 14:

i i5: ? ! sllg_,tsee:age

17- ' (Dense _o very Dense), we[. grey cnO Drown, slightly gravelly,5-6

silty SAND.

15 GS
18

? _ Sliql_t to moOercte seel:)oo+e.I 19- i
I 2o1 '

® Bottom of Tes: Pit at 20 Feet.
.= ComoleteO 7/30/98.

• _ Groundwater seepage ooserve0 at o I1_rTr
¢ OeDttlS of 12, 14, onO 18 feel

_ Re+erto _i=.=reA-_fo, e.plonotionof _escriotlons UoOerateca,+n_ Hi_JI'T(_DII_B_

..+°°. °o,.=" 2. So;I oescr=otions end stratum lines ore interoretive J-4978-O8 7/98
cnc octuo! cnon_es may De _"OC_;OI.

3. Groundwater conCitions, if incicatec, ore at t_e time Figure A-31
of excavation. Concl;tions may vary wltn time.
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Test Pit Log HC98-TP7
N 11,520, E 18,550

Sam:le Wore" Lo_ Death" SOIL D=SCR:=T;ONS
Content Tests in :eet Grcurc Surface Etevot_on in Fee:: 308

D-- [ (Loose; molst, orow_, silty. .crove,_, SAN" wdr c:::s.--"_¢ r_":s

S-2 _ 4 2-' ('..Dose tc mec,J" cease]. _,o_s:. o-own s_¢+_t.> s.:'.> 9"_ve _,,.

- - - 3 -" SAKD. (;;LL_,
S-4 Iz" 4-._ (St:ff_,roD,S;, gray w,t_ =rown. fine scr'c._ S;_-',

57
6-'
7-_

B'l

10_ r (Dense), moist, mottled gray °'no Drow_. silty, gravelly SA_.
S-5 _ 11 11-

S-6 9 12-_ (Dense), wet, gray, Sllgl'ltly silty, medium SAN_.

15--_ (Dense), wet. gray, grovetly SANE; witn oocos=onc S_lt_,' zones

16 ? (Dense), wet, gray-Drown, fine to medium SAND.

S-8 25 GS 17 S,,hotontiol seepoC)e.
18-_ Bottom of Test Pit at 18 Feet.

19_ Completed 7/30/9FL
20 Groundwater seepage oDserve=l at oeptr_s of _4 on(: 16 feet.

Moaerate covin¢; :)elow 10 feet.

Test Pit Log HC98-TP8
N 11,339.54, E 18,305.82

Sample Water Lob Death SOIL DESCRIPTIONS
Content Tests in Feet ;round Surfcce Elevotion in Feet: 27B

!i (Loose), moist, grcy onc Drown, sligntiy si'.ty. S'Lght'y grave"Y, fine

5-1 .3 to medium SAND with scottere0 roots. (FILL)

(Densel, moist, gray on0 Drown, gravelly, fine to medium SAND.

S-2 = 3

S-.3 19 4 -_ (Stiff), moist, gray and Drown, Sl=grltly gravelly, sandy SILT.
5-

8-" (Dense), tools;., reC--brow.'_ to gray--Drown, silty, gravelly SAND.
S-4 _ 10 9-_ i

10-
i

11- _
12 _

S-5 Z 15 GS 13- ? ; (Dense). we:, gray, stigl_tly grove.y, silty SAND.
l=.-

_ottom of Test Pit at 14. Feet.
s- i Completed 7/_0/98.

16- I
I GrounOwater seeooge oOserveO ot o OeDtn of 13 feet.

_ 19' I
2O'J I1=11.= III

-=' 1. Refe_ to Figure A-1 for explanation of (::lescriot;ons
'= Ha/r/'OCOWSF.R- = onO symDols

_ 2. So;I Oescriot;ons and stratum lines ore interpret;reona o=tuoto.o_ges may oe graaua_. J'4978"O8 71B8
_ 3. GrounDwater con(_itio_s, if inOicoteO, ore at the time
_ of excavation. Conditions may vary with time. Figure A-32
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Test Pit Log HC98-TP9
N 11,320, E 18,450
Sc_om Wore_ Lc:_ Oe,_t,_ SOIL _ESCRtmTIONS

Can:ent Tests in Fee: Ground Sarfoce E_evction ;n Fee': 286

G--] _ (LOOSe tc mec.jr" censer, r_o_s: :c or). ,g'_: Draw,. ;r"ve , s.:.
S-: _ 8 I-_ fine SAN[; ,,:t-sc:tte-ee roots. (':_L_

2s-2 X 7
r "% -- (Meciiurr: oe"tse_, ff:oist, lign: grcv-=rOw_, fine SA_:.

S-3 _: 8

5

b 6 (Stiff_. moist, light gray. shgntly sanoy SILT.
S-4 IY 27 7

i i B -- Iron stolnin_.
: : g

10 (Stiff), moist, mcttie{I lig_; gray, sl;g_'Uy soncy SLT wiv_
S-5 _ 34 ; I- fractures.

* I 12- (Me0ium oense), wet. gray-brown, slignby silty, groveh), f,ne 1c

S-6 __ 15 13- medium SAND.

15-

(Stiff), moist to wet. gray, silty
CLAY.

S-7 . ; 36 AL 16-" ? I
[ i 17-

S--8 _' 15 18- _ (Very dense), we;, gray. slig.'_tly silty, gravelly, fine to r._eo,ur'n ;SAND,
19-

Bottom of Tes: P;: at 18 Feet.
20 Completed 7/30/98.

Groundwater seepage observeo o: o Oeot_ of 16 feet.

Log HC98-TPlO _,oae_oteoav_._f,om.e=nof_0_a,4feetTest Pit
N 11,390, E 18,950
Sample Water Lob Depth SOIL DESCRIPTIONS

Content Tests in Feet Groun¢ Surface Elevation in Feet: 306
O-

(Stiff). moist, rnottleo gray cn¢ rec-Orown, fine sonoy
S,LT.

S-_ 19 1 (_oose_, molst. DrOwn. silty, gravelly SAND.
s-2 8 2 I <:_,nse).too,s:,mot_eagrayo._ reo-ora.---'-----_Tf;_;"to_eo,u'--'_

3 _ SAND.
;_- PiPe encountered.

4 I 6--inch layer of sandy SILT.
S-3 30 5
S-4 _" GS

6 (_ense), we:, grey. shgfltly grovehy to gravelly, s,lty to very silty.
fine to meci;um SAN_.

7 ?
S-S 16 8

9

10'

_2-

S-6 11 13- (Dense). weL gray, shgntly silty, gravelly, fine to medium SAND.

!5 _ :_ot:om of Tes: Pl; at 14 FeetComplete0 7/30/98
_6-

Grounowoter seeooge ooserveo at o oepth of 7 feet.
17- Severe coving Oelow 5 feet.

== I
' 20-

F_

-. 1. Refer to F_ure A--1 for expzonc:ion of Oescriptions

ono,y_oo., /'MR/O_IF_R
"" o_co:tuo,c.ongesmay_egroo_oL J'4978"08 7/g83. Grounowcte" con¢iitions, if ;ndicoteo. ore at the time
_ Of excavation.. Conditions may vary wit. time. Figure A-33
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Test Pit Log HC98-TPll
N 11,390, E 18,130

SomD_e Water Death SO'L _"--'SCRI_=TIONS
Conten: ir Fee: Grcu_ S_H'°ce Eievotior ;_ Fee:: 28 -7

, G _ r ill {SO'_ . _O:S:, _ign: _ rOw_ ' SCnCy S,'-- _ :_* S::t :ere: rOe_S

! 2 _ (Mecium Stiff)..moist, iiCr", orowr, s,c'_',v, sin':o.• So.- w:'_

._ scot:ereCi or.aonic moteric.

4..._ (Meaium dense), too;s;., groy-orow_:, s.'._, SAN-
S-3 Z :7 5 sca:terea organic materio,.

6
-_ 7 (Dense:. too,st. ,roy. s,,,m,y silty. ,rove,,,. ',_e tc _'ea_-- SA_,:.

S-_ X_ 8 B I I
i

10_ (Very dense), wet. gray--Drown, s_lty. ,rove_,y, fine to mec,_J_"

S-5 11 1 ; _ SAND.

12

S-6 1.3 13--j
14--_

16 Bottom of Test Pit at 15-;/2 fee:

17 Comoieted 7/30/98.

18 Groundwater seeoa�e oDse_e¢ at o coo._n of _._ fee:.

19 Mooerate coving below 10 fee;.

20

Test Pit Log HC98-TP12
N 11,330, E 17,930

SamDle Water Lc: Death SOtL DESCRfPTIONS
Conte_t Tests ;n Feet Ground Su_ace Elevation in Feet: 260

S-2 7 : j ('Dense). moist. ,roy. slightly silty, gravelly, fine to medium SAND.

S-3 _ 18 _ _ Pioe encountered. Flow aoproximotely 2 cJom35 A_ _ (Hara), moist, c_roy, sandy, crovel=y S;L"

S-z" _ 5_ (Stiff), wet. gray and Orowr_. c,oyey SILT.

S -=, _ 18 7-_ (;Dense). wet. gray. sligl_tly silty, gravelly, fine to medium SAND.

;°
_2-J

1 _--.i

16_ @attain of Test Pi" ct 15 Feet.CamD_e:ec 7/30/98
_7_
1B_ GrounOwcte- seel_oge oOserveo at o Oel=tn of 7-1/2 feet.

Severe coy,n, o_ 7-1/2 feel
==

20-_

-. !. Refer to F'igure A--1 for exDtonotion of cescril_tions
; one sy_oa,s. JLII._IMIa_

2. Soil Oescn_tions and stratum lines ore interDre:;ve
_ aria ac:ua; cnoncjes may he graduo:.
_ 3. Grounawater co'_d;Uons. ;: ;nO,ca'e=. ore O: tt'e tL"ne J"4gT_'Oe 7/_

of excavation. Conditions may vary w;tl_ t,rne. Figure A-_4
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APPENDIX B
LABORATORY TESTING PROGRAM

A laboratorytestingprogramwas pedormed for thisstudyto evaluatethe basic
indexandgeotechnicalengineeringpropertiesof the sitesoils.Both disturbed
and relativelyundisturbedsampleswere tested.Thetestspen:ormedandthe
proceduresfollowedare outlinedbelow.

So# Classification

FieldObservation and Laboratow Analysis.Soilsamplesfrom the explorations
were visuallyclassifiedin the field and then takento our laboratorywhere the
classificationswere verifiedin a relativelycontrolledlaboratoryenvironment.
Fieldandlaboratoryobservationsincludedensity/consistency,moisture
condition,andgrainsizeand plasticityestimates.

Theclassificationsof selectedsampleswere checkedby laboratorytestssuchas
Atterberglimitsdeterminationsand grainsize analyses.Classificationswere
made ingeneralaccordancewith the Unified SoilClassification(USC) System,
ASTM D 2487, as presentedon FigureB-1.

Note that the term =with" usedon boringlogsgenerallyindicatesa material
within the soilmatrixthat constitutesa relativelysmallfractionby weight of the
total soil. The usageof thisterm in notassociatedwith the ASTM simplified
classificationprocedure.

Water Content Determinations

Water contentswere determinedfor mostsamplesrecoveredin the
explorationsin generalaccordancewith ASTM D 2216, assoon aspossible
followingtheirarrivalin our laboratory.Water contentswere not determinedfor
very smallsamplesnorsampleswhere largegravelcontentswould resultin
valuesconsideredunrepresentative.The resultsof thesetestsare plottedor
recordedat the respectivesampledepthon the explorationlogs.In addition,
water contentsare routinelydeterminedforsamplessubjectedto othertesting.
Theseare alsopresentedon the explorationlogs.

Grain Size Analysis (GS)

Grain sizedistributionwasanalyzed onrepresentativesamplesin general
accordancewithASTM D 422. Wet sieveanalysiswasusedto determine the

sizedistributiongreaterthanthe U.$. No. 200 meshsieve.The sizedistribution
forparticlessmallerthanthe No. 200 meshsievewasdetermined by the

Hart Crowser
_9;,e-o6 PageB-1
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hydrometer method for a selected number of samples. The results of the tests

are presented ascurves on Figures B-2 through 13-I2 plotting percent finer by

weight versus grain size.

200-Wash

One sample was subjected to a modified grain size classification known as a

200-wash. The samples were 'washed" through the No. 200 mesh sieve to

determine the relative percentages of coarse- and fine-grained material in the

samples. The tests were performed in general accordance with ASTM D 1140.

This was performed for Shelby tube sample HC99-B47A at a depth interval
between 12.5 and 15 feel The results indicated 28 percent passing the No. 200

sieve; therefore, the soil is a silty fine sand at the location the sample for analysis

was taken. We expect that this is a sandier zone in the overall Shelby sampled

interval, as the majority of the sample was sandy silt.

Atterberg Limits (AL)

We determined Atterberg limits for selected fine-grained soil samples. The liquid

limit and plastic limit were determined in general accordance with ASTM D
4318-84. The results of the Atterberg limits analyses and the plasticity

characteristics are summarized in the Liquid and Plastic Limits Test Report,

Figures B-13 through B-18. This relates the plasticity index (liquid limit minus the

plastic limit) to the liquid limit. The results of the Atterberg limits tests are shown

graphically on the boring logs as well as where applicable on figures presenting
various other test results.

Atterberg limits provides a classification of the fine-grained fraction of a soil (i.e.,

passing the U.S. No. 200 sieve). This is based on the behavior of the soil in

response to accepted mechanical tests, but does not accurately distinguish

between clay and silt-sizeparticles. Our visual classifications were, in our

opinion, more representative of the soil than the Atterberg classification. This

was the case for samples visually classified as sandy silt or silt, by Hart Crowser

that were classified as "CL" by the Atterberg chart. The low plasticity indices of

these samples further support our use of the classification of silt rather than clay.

Consolidation Test (CN)

The one-dimensional consolidation test provides data for estimating settlement

and preconsolidation pressure. The test was performed in general accordance

with ASTM D 243S. A relatively undisturbed, fine-grained sample was carefully

trimmed and fit into a rigid ring with porous stones placed on the top and

bottom of the sample to allow drainage. Vertical loads were then applied

Hart Cro_eser Page B-2
)-4978-06

AR 042591



incrementally to the sample in such a way that the sample was allowed to
consolidate under each load increment. Measurements were made of the

compression of the sample (with time) under each load increment. Rebound

was measured during the unloading phase, in general, each load was left in

place until the completion of 1O0 percent primary consolidation, as computed

using Taylor's square root of time method. The next load increment was applied

soon after attaining 100 percent primary consolidation. For the 4 tsf load

increment, the load was left in-place for about 16 hours to record secondan

compression characteristics. The test resultsplotted in terms of axial strain and

coefficient of consolidation versus applied load (stress)are presented on Figure
B-19.

Direct Shear Test (DS)

The undrained direct shear test was performed by PSI, Inc., in general

accordance with ASTM D 3080-90. The test sample was trimmed from a

relatively undisturbed soil sample and placed in the direct shear box. The

sample was not allowed to consolidate under an applied vertical load prior to

shearing. A horizontal force was applied to the shear box containing the sample.

In this way, the sample fails along a predetermined failure plane. The shearing

took place at a constant strain rate, and was done quickly enough so that no

drainage would occur.

The data are presented on a Mohr-Coulomb diagram plotting shear (failure)

stressversus normal stress.The line through the points of failure represents the

effective angle of internal friction (0) and the intercept along the vertical axis the

apparent cohesion (c'). The test results are shown in Figure 6-20.

497806\2 nd404(rpt ).clot

Hart Crower
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Unified Soil Classification (USC) System
Soft Grain Size
i SizeofODemlgInInoles i Numeeret M=mt_r _ _ Grin _ =nMi,rmetres(USSBeaaml

i r' , ; _ ' r ; i!r _ i i f f+Tl! i _ ; • r _,

Grim S_zeinMJfirnet'es
r

Coarse-Gtined S_15 i Fme*GraJne_Soets

Coarse-Grained Soils

lowl o';OMt oc s,4  .sc1 CleanGRAVEL<5%_nes GRAVELwttll >12%.fines ! Oean SAND<5% frees _ SANDv_m>12% _nes

I GRAVEL>50%coarsefrlcaonlargertrainNo.4 I SAND>50%coarse_'actJonsmallerman NO 4_ Soits>50% later ¢Bn No.200s_e_e

/Deoi>4 tor G W
/<3 G Pand SP Clean GRAVELor SAND not meeting

GWand SW t'_'_o/;-6 forSW &'<-t_) - requirements tot G W ancl S W

GManclSM AtterberglimitsbelowAiinewiti_Pl<4 GCandSC AtterberglimitsaDoveALinewithPl>7

* Coarse-grained soils with percentage of fines between 5 and 12 are consibered Dorberlinecases required use of clual sym0ols

D_o.Dao.and Deoare _e particles diameter of which 10. 30. and 60 Dement.resDectn_ely,of t_e soilwe=gl_tare finer.

Fine-Grained Soils

i ML i CL ! OL MH CH t OH I Pt

! SILT CLAY I Organic SILT CLAY I Organic I Hlg_yOrganic
i Soilsw_ Liau=dLimit<50% Soilsw_trlI.Jgu_clUrr_t>5(_ I Soils
' Fine_rameclSoils>50% =mailerman No.200 stove

60 I t I 1 I I I I

50 -

CH
40

"13
-= CL
.-= 30 -

_-20_- _ M H or O H _

_0_/ _CL-ML _0 1 I I or HP"L I I I I
,, 0 10 20 30 40 50 60 70 80 90 100.__

Liquid Limit n

I._lM'(3_'owse.e
J-4978-06 5/99
Figure B-1
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GRAIN sIZE DISTRIBUTION TEST REPORT
- = ,_ c

....... _. _. = _
100 '_ _ _

_E

t, :

_ ,c

_ o
D_

0

0
200 100 10.0 1 .0 0.1 0.01 0.001:

GRAIN SIZE - mm

' _+75.I _ GRAVEL I % SAND ,";, SILT t _ CI..AY

• 1 o. Ol I 81.o 18.9

0 6.6 I 79.2 14.2
0.0 i 10.8 1 87.8 1 .4

tl

ie! LL :t P.T. D85 D60 Dso D30 D15 D10 Cc . Cu

t 0.51 0.31 0.27 O. 174

• C 88 O. 39 O. 33 0.238 0.0884

• 3.31 0.84 0.66 0.448 0.3243 0.2825 0.85 3.0

MATERIAL DESCRTPTION USCS NAT. MOEST.

@ S i I ty SAND SM 25=

• Slightly gravelly, silty SAND SM 17=

• SIightly grovel ly SAND SP 17_.

Remorks: Project: Thir0 Runwoy

• LocatJon: H099-832, 8-3

• Location: H099-B32, S-4

• Locat,on: HC99-833, S-4

JL
u _-4978-o62/20/99

/MJ_TCF_OWS -E/'_ F;g_ B-2 J
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0
200 100 I0.0 I .0 O. 1 0.01 0.001

GRAIN SIZE - mm

I 7,+75,,_1 X GRAVEL t = SAND = SELT I = CLAY

"1 o.o I 15.o I 53.7 31.3I:l 0.0 4.3 69.0 26.7I: o.o t 6.8 I _3.7 49.5

i PI DB5 060 DSO 030 015 I 010 Cc CuLL

• II 4.73 0.3_3 0.24 I

• 0.52 0.28 O. 22 0.095

• t 0.58 0.15 0.08

MATERIAL OESCRTPT'rON USCS NAT. MOIST.

@ Gravel ly, very silty SAND SM

• Si I ty SAND SM 19=

• SIightly gravelly, very sanOy SILT ML 27=

Rem@rks; Project : 3rcI Runway

• Location: HC99-B36, S-2

• Location: HC99-B37, S-2

• Location: HC99-B37, S-4

JL
J-4978-06 5/6/99

_JP_T Cr_ OW,._ _111 Figure B-4
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GRAIN SIZE DISTRIBUTION TEST REPORT

if,

11:
b.
2
t--

Z
hi

hi

200 100 10.0 1 .0 0. 1 O.O1 O.00
GRAIN SIZE - mm

%+75.ml _. GRAVEL _ SAN0 I _ STLT I _" CLAY

0.0 t 0.3 72.8 I 26.g

0.0 { 3.3 54.2 1 42.5

1

LL PT J D85 D60 D50 D30 D15 DI0 Co Cu

I 0.27 0. 18 0.15 0.087

/

10.57 0.22 0.13

i I
MATERIAL DESCR!PT_0N USCS NAT. MOIST.

, S i I ty SAND SM 25=

i& Very silty SAND SM 11X

Remorks: Project: 3rd Runwoy

• Loca_on- HC99-B39, S-2

• Loca_on: HC99-B40, S-4

i'm J-4978-06 5/6/99T

_----f-C_OW-E'EIt F,gureB-_
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0

200 100 10.0 1 .0 0.1 0.01 0.001
GRA._N s'rzE -- mm

• 0.7"; 8.2 57.7 34. 1

o.o I _.o I s7.s _.s
o.o I 3.2 I 88.o 8.8

i[ 1 .33 0.27 O. 19

.3.67 0.90 0.62 0.378 0.2786 0.24-43 0.85 3.7

I 0.94 0.39 0.34 O. 245 O. 14.42 0. 0889 1 . 71 4.4

MATERIAL DESCRTPT'/:ON USCS NAT. I_1"ST.

@ Slightly gravelly, silty SAND SM 12=

• SIightly grovel ly SAND SP 17_,

• SIightly sl Ity SAND SP-SM 20_

Remorks: Project: 3tO Runwoy

• Loca_on: HC99-B38, S-4

• Location: HC99-B31, S-4

• Location: HC99-B31, S-5

Irl
J-4-978-06 5/6/99

J_JJ'_TCr_OINS'-F.rt F_ure B-8
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GRAIN SIZE DISTRIBUTION TEST REPORT
- = =

..... 7 - £

1
i

e I
h
z :,

z

g
a. I

200 100 10.0 1.0 0.I 0.01 0.001
GRAIN SIZE -mm

r _+75,,I GRAVEL f = SANE) I = SILT I _" CLAY

• f 0.0 I 5.3 I 7,%.5 l 20.2

"I o.o t 6.8 I _8.o t 25.2•( o.o I ....o,,_ I 88,9 _o.6
I

- ! I o.43. fo.23 o.___ o.,_-
I o.ao i 0,29 0.22 o._o4
t o,62 'l o.3_ o.3o 'o.__o7o._26_

MATERIAL DESCRIPTION USCS NAT. MOIST.

@ SI igl_tly grovel ly. si i'ty sAND SM 20X

• Slightly grovel ly. silty SAND SM 16_.
I SIightly silty SAND SP-SM 22=

_morks: Pro_ect: Tl_ircl Rumwoy

t Location: HC99-B40, S-2

• LocatJon: HC99-B40, S-3

I Location: HC99-B41, S-7

i'!
J -4.g78-06 2/20/99

M_EtTCr_oI_I/SE/t F,_eB-7
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GRAIN sIZE DISTRIBUTION TEST REPORT
- = c c

ii#

7

n

10

0

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

J =_75_1 GRAVEL t % SAND ' % SILT 1% CLAY=

• I 0.0 I 3.g 89.9 , 6.2

"i o.o ! 0.2 j 9,._ I s.s

I LL Pl D85 D60 DSG D30 D15 DIO Cc .Cu

• I J 0.83 0.45 I 0.39 0.283 0.1995 0.1531 1.15 3.0
• ! 0.41 0.30 0.27 0.194 0.1515 0.1073 1.16 2.8

MATERIAL DESCRIPTION USCS NAT. MOIST.

I Slightly silty SAND SP-SM 20=

• Slightly silty SAND SP-SM 25=

Remork$: Project: Th;r(:l Runwo>,

• Location: HC99-B43, S-2

• LooatJon: HC99-B46, S-7

irl-- _-,978-o82/20/9g
_--_r_ o I_f,,_ -_,r_ Figure B-8
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GRAIN SIZE DISTRIBUTION TEST REPORT
c
- W _

...... _ _ - .0

° I
;0

0

z
_. 0
i,

p-
z 0
h
(J
W
LU 0
n

O

0
200 100 10.0 1 .0 0.1 0.01 0.001

GRAIN STZE - mm

I F.+ 75,,,,,I GRAVEL _. SAND t _ SILT ! _ CLAY

t C.O 1 24.7 72..5 5.0
*1 0.O I 27.5 E5. 1 7.4

LL P= D85 _6o I _5oI 03oi 0_5 0_o c_ co
"@' 8.51 I 1.SS 0.SS 0.523 0.3610 o.3o27 I o.s_ 5.1

i

t 10.47 I I._1 0.58 0.305 0.1862 0.1245 0.55 11.4

MATERIAL DESCRIPTION USCS NAT. MOIST.

Grovel ly SAND SP 18=

SI ightly silty, grovel I 7 SAND SP-SM 15=

emarks: Project: 3R 99 Fill

• Locotion: HC99 -TP1. S-3

• Locot iom: HC99 -TPg. S-4

J-4978-05 4/24/99T

JI(/M'_TC/ItOWS.F.tt F,_,,,B-9
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GRAIN SIZE DISTRIBUTION TEST REPORT

3 =

C i
I

C

c b,
I

° tr

: !

C :
i j

D : I :

' 1
C '
!00 100 10.0 I .0 O. I 0.01 0.001

GRAIN SIZE - mm

I %+75.I % GRAVEL 1 X SAND % SILT ! % CLAY

• I 0.0 I 32.7 40.3 27.0
I
i

I LL PE D85 D60 D50 D30 D15 DIO Cc Cu• 10.23 1 .4-8 0.75 O. 11,&

I
! i

MATERIAL DESCRIPTION USCS NAT. MOIST.

• Silty, very grovel ly SAND SM 19%

Remorks: Project : 3rd P,unway

• Location: HCgCJ-'I'P1,S-2

J-4978-06 3/9/99

_-----------__W._FJ_ Figure B-IO
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GI_I N S IZE D ISTR IBUT ION TEST REPORT
¢
- = ._=._=

_oo. li i_i,,,! i, li i

90 i i

_,ii !
h

80 I 'ti !
70

_ 11i f.,i t
:_° i 1 IPi

J
o i illlt li
200 100 10.0 I .0 O. I 0.01 0.001

0RAIN SIZE - mm

I %+75,,,_I 7, GRAVEL _ SAND i _ S I LT _ CLAY

0.O 9.5 70.2 i 20.5

iI 0.0 7.7 59.8 f ,-%2.5
I

_'-i p' Ds5 D6oI Dsol D3ol D,5I D,0 Cc C_
• I 0.89 0.31 ! 0,24 O. 126 t I

" 1 1.22 0.23 I 0.17 ' I I
I 1 i I

MATER I AL DESCR 1PT I ON USCS NAT. MO I ST.

• S ightly gravelly, silty SAND SM 15=

• S ightly ¢jrovelly. very silty SAND SM 11=
i

Remorks : Project : 3rc! Runwov I_hose l I

• Location: HcgB-TP8, S-5

• Location: HC98-TP10, S-4

rl
u J-49_8-068/4_8

iIk_l_:lTCr_ OW._F.j_ Figure B-12

AR 042604



LIQUID AND PLASTIC LIMITS TEST REPORT

60 I

CH or OH

50 I ,17
CL or OL /

x /!
wc_ 40 /z

J>-

30

° /H

m
<
J ,/
'_ 2O

HATCHEO JAREA IS

ML-CL _,ii /

10 --j

C) •
O 10 20 30 4.0 50 60 70 80 g0 100

L_OUID LIMIT

Location _- Oescript@on LL PL PI -200 ASTM D 2487-90

• HCgg-B47A. S-1
Depth 12.5 to 15 feet 30 20 10 Clayey, fineSAND

• HCgg-B47, 5-2
Depth 7.5 to 9 feet 2g 19 10 SanclyCLAY

• HCgg-B47, S-4
Depth 12.5 to 15 feet 32 21 11 SanclyCLAY

Remorks: Project: 3r_ Runway

HCgg-B47A, S-l, contirmedc_ayey, fine
SAND u_ng 200washmechanicalsmveprocedure CI;ent:

Location: SeoToc A;rport, Washington

J-4978-06 4/30/99

Figure B-13
I'
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LIQUID AND PLASTIC LIMITS TEST REPORT

CH c o O_

5O

CL or 0L

x
'" 40
Z
H

>-

.30
H

<
.J
o. 20

HATCHED

AREA IS

ML-CL
10

ML or OL MH or OH

0
0 10 20 30 4-0 50 60 70 80 90 IOO

LIQUID LIMIT

Lo¢otiom �Descril_tionLL PL P! -200 ASTM D 2487-90

• HC99 -TP£, 5-5
34 _9 15 CLAY

Remarks: Project: 3R g9 Fill

Cllemt:

Locotion: SeoTcc Airport, Woshington

I1"1
• ,m J-4978-05 4/24/99

_i111_ Figure B-14
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LIQUID AND PLASTIC LIMITS TEST REPORT

6O 1

CH or 0_. ! iJ
,y

50 J,CL or 0L

× /

Hr_"'>_Z40 /_H 30

JH
p-

-J /
_ 20

HATCHED /

AREA IS /ML-CL

_0 /

-__Z27_Z T___y_ oroL ,,Ho.OH
/

/

0 it

0 10 20 30 4-0 50 60 70 80 90 10O

I TQU'rD LIMIT

i

Location _- Description LL PL P! : -200 ASTIwl D 24B7-90

• HC-99/TP-_, S-4
Depth 10.5 to 11 feet :58 27 31 Sli{_htly._an0y, siltyCLAY

i

I
!

i

I !

Remorks: Project: 3rd Runway

Client:

Location: SeoToc, Airport, Washington

R

M J-4978-06 3/9/99
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LIQUID AND PLASTIC LIMITS TEST REPORT
60

yCH or OH

CL or 0L I
X

""°
z I J
- i

,- p
- 30 "

° /<
-J

_- 20 , /4

/HATCHED

AREA I S /
ML-CL

10

ML or OL MH Or OH

0
0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT

PL Pl I -200 I ASTM D 2487-g0Looot ion Desc- iDt ion+ LL
I

i HC98-TP2, S-3, Depth 3.5 to 4.5 feet 36 25 11 t

J

SILT
I

. HC98-'rPg, S-7, Depth 15 to 16 feet 47123 2, I Silty CLAY

• HC98-TP12, 8-4, DeDth 4 to 4.5 feet Clayey SILT

F
Remarks: Project 3re Runway

Client

Location: Seattle. Washingtom

I'll
U J-4978-06 8/3/98

I'i_ECROW__._R Fi_u_S-le
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1.._3ZQU'T'DAND PLASTIC LIMITS TEST REPORT
60

/

CH or OH J
,/

i ,, i("

50 ,_

CL or 0L

X

w 40 /
Z

JI--
_ 30 "

JH
I'-
m

" 20 /
HATCHED

AREA IS

ML-CL • /
10 f

-__Z/_ZZ_,TZ_.P",,Loro_. ,,. orOH
J

J

O
0 10 20 30 4-0 50 60 70 80 90 1O0

LIQUID LIMIT

Location + Description LL PL PI -200 ASTM D 2487-90

4) HCgg-B45, S-2
38 22 16 Slightly sanOy CLAY

& Hcgg-B45, S-3
3.3 1 7 16 Slightly sanely CLAY

i HCgg-B45, S-4
27 15 12 Sligl_tly sancly CLAY

$ HC99-B37, S-3
29 13 16 San0y, clayey PEAT

Remarks: Project: 3r0 Runway

CI;ent:

Location: SeatToc Airpot, Washington

IIN J-4978-06 5/6/_9

_J_O_ Figure B-17
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LIQUID AND PLASTIC LIMITS TEST REPORT
6O

t OH or OH

5O I ,

X
W 40
Z
H

I--
_ 30

° ' IP.t

5
_- 20 /

HATCHED /,AREA TS
ML-CL

ML or OL MH or OH

O

0 10 20 30 _O 50 60 70 80 90 1 O0

LIQUID LTMI'I"

Location + Description LL PL p'r -200 ASTW D 2487-90

HC99-B35, S-2, Depth 8 to 9.5 feet 27 14 13 Sligl'_ sancly CLAY

4,

I
t

Remarks: IProject: Thira Runway

C;ient:

Locotion: SeoToc. WQshington

AR 042610



0.10

_ 0.00 i I I I I ! 1 Ill I I t t I Ii 1

o.o If
-_-1.oo t i ,z L till _ll i
._.1.5o j If I_/ _ _l rji j It F ,_
==2.50 I I I t II

3.50 I i I i i i4.00 !!
8 450 I Ill

Expl. Sample Depth W.C. % i Atterberg Limit ' Wet Wt USC Description
NO. NO, (ft.) Before' After! LL I PL i PI (pcf)

s-1 j 14.3 31% 28% I 30 i 20 I 10 119 pcf t CL ClayeySAND
Remarks:

Location: Hc9g-B47A J-4978-06 4r_o/llli
r-r_j

Figure B-19
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0 _, :}sf 45_

= I TAr_ _ O 42

_r_._ 1...................... c. 2000
" -C,. 010 I

E _:," ............................... --'_ u{ -_
C, .........................

L............. _ ...................... ---" L_ / -
E

-- 1000 Ill

Y- o olo " "l ............ =_., '
,_ .... ........... , ............ ...,-...... -- ...... I"-I I '

1.6

.............. - .......... i--' "-"+""--

.................-........ .,...... --.-r-- .-_----_-
0

() . 0 3 '0

0 10 20 30 40 O 1000 2000 ,3000

Strain, % Normol Sl:ress, psf

1500 "_1 _ iS;_MPLE NO.: 1 -': 3:::.,:::::-;:
]_._]Z._'_.._ ]".----']_ ____._ WATER CONTENT i % 44.1 27.8 12.7

::i ;::::C:: ::::':_" SATURATION, = 13__-. 1 109.7 56.4
_ :: ::::::::::'-- ;_:" l _ j VOzD _0 0 " _5 O • 6T: 0 • _95

_, ! 000 __................................. , .......... .. PI DEA_IETER, i n 2 42 2.42 -?. 42

m :_?_'_ 2 ;]-'.]-'_i[].'--1-'i/---]_[_'-" HEIGHT ' i m t . O0 1 . O0 1 . 00

75o I , l IWATERCONTENT, ,_ 51 .0 _1 .7 27.6

¢_ 500 _1_ SATURATTON, % 152.7 125.0 12_.2
pIVOZD RATZO 0.885 0.672 0.598

< DIAMETER, in . 2 ..4.

250 -'------,--'--,-,"---','--"-'_1 IHETGHT, i _ 1 . O0 1 . O0 1 .00

C, ......._l._.~-_ +-.. 1 FAILURE STRESS, psf Ta.-6 829 1410
C, 10 20 30 _0 STRAIN, _. 1.2 3.0 4.7

ULTIMATE STRESS, psf

Stroin, % STR_N, =

Stra n rate, in/rain o.0@,._ 0.0833 0.083,_

SAMPLE T_PE: SHELE_" TUBE CLIENT: HART CROWSER

:DESCRIPTION: Sancty CLAY
PROJECT: DIRECT SHEJkR TES3-J::NG

SPEC'I"EC C,RAVETI(= 2.65 SAMPLE LOCATION : HCg9-B47, S-4

REMAP.KS : urJCONSOI-IDATEC',

SATURATED, PROJ. NO. : 745-95027 DATE: 5/03/99

J-4978-06 D_RECT SHEAR TEST REPORT

Figure B-20 PROFESSIONALSERVICE INDUSTRIES
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